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Introduction. 
§  1.  Personal  EstabUshmmd  and  Arra 

During  the  year  1882  the  establishment  of  Assistants  in  the  Magnetical  and 
Meteorological  Department  of  the  Royal  Observatory  consisted  of  William  Ellis. 
Superintendent,  and  William  Carpenter  Nash,  Assistant,  who  had  the  aid  usually  of 
four  Computers.  The  names  of  the  Computers  who  were  employed  at  different  times 
during  the  year  are,  John  A.  Greengrass,  William  Hugo.  Ernest  E.  McClellan, 
William  J.  Sanders,  and  Frank  Finch. 

Mr.  Ellis  controls  and  superintends  the  whole  of  the  work  of  the  Department. 
Mr.  Nash  is  charged  genei-ally  with  the  instrumental  adjustments,  the  determination 
of  the  values  of  instrumental  constants,  and  the  more  delicate  magnetic  observations. 
He  also  specially  superintends  the  Meteorological  Reductions.  The  routine  mag- 
netical and  meteorological  observations  have  been  in  general  made  by  the 
Computers. 

§  2.  General  D/'Scrqition  nf  the  Buildings  and  Instrii/iuents  of  the  Magnetical  and 
Mefeorological  Observatm'ij. 
The  Magnetical  and  Meteorological  Observatory  was  erected  in  the  year  1838.  Its 
northern  face  is  distant  about  170  feet  south-south-east  from  the  nearest  point  of  the 
South-East  Dome,  and  about  35  feet  south  from  the  carpenters'  workshop.  On  its 
east  stands  the  New  Library  (erected  at  the  end  of  the  year  1881),  in  the  construc- 
tion of  which  non-magnetic  bricks  were  used,  and  every  care  was  taken  to  exclude 
iron.  The  Magnetical  and  Meteorological  Observatory  is  based  on  concrete 
and  built  of  wood,  united  for  the  most  part  by  pegs  of  bamboo;  no  iron  was 
intentionally  admitted  in  its  construction,  or  in  subsequent  alterations.  Its  form 
is  that  of  a  cross,  the  arms  of  the  cross  being  nearly  in  the  directions  of  the 
cardinal  magnetic  points  as  they  were  in  1838.  The  northern  arm  is  longer  than 
the  others,  and  is  separated  from  them  by  a  partition,  and  ixsed  as  a  computing 
room ;  the  stove  which  warms  this  room,  and  its  Hue,  are  of  copper.  The  remaining 
portion,  consisting  of  the  eastern,  southern  and  western  arms,  is  known  as  the  Upper 
Magnet  Room.     The  upper  declination  magnet  and  its  theodolite  for  determination 
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of  absolute  declination,  are  placed  in  the  southern  arm,  an  opening  in  the  roof 
allowing  circumpolar  stars  to  be  observed  by  the  theodolite  for  determination  of  the 
position  of  the  astronomical  meridian.  Both  the  magnet  and  its  theodolite  are 
supported  on  piers  built  from  the  ground.  In  the  eastern  arm  is  placed  the 
Thomson  electrometer  for  photographic  record  of  the  variations  of  atmospheric 
electricity,  its  water  cistern  being  supported  by  a  platform  fixed  to  the  western  side 
of  the  southern  arm,  near  the  ceiling.  The  Standard  barometer  is  suspended  near 
the  point  of  junction  of  the  southern  and  western  arms.  The  Sidereal  clock, 
Grimalde  and  Johnson,  is  fixed  at  the  junction  of  the  eastern  and  southern  arms,  and 
there  is  in  addition  a  mean  solar  chronometer,  McCabe  No.  649.  for  general  use. 

Until  the  year  1863  the  horizontal  and  vertical  force  magnets  were  also  located 
in  the  Upper  Magnet  Room,  the  upper  declination  magnet  being  up  to  that  time 
employed  for  photographic  record  of  the  variations  of  declination,  as  well  as  for 
absolute  measure  of  the  element.  But  experience  having  shown  that  the  horizontal 
and  vertical  force  magnets  were  subject  in  the  upper  room  to  too  great  variations 
of  temperature,  a  room  known  as  the  Magnet  Basement  was  in  the  year  1864 
excavated  below  the  Upper  Magnet  Room,  and  the  horizontal  and  vertical  force 
magnets,  as  well  as  a  new  declination  magnet  for  photographic  record  of  declination, 
were  mounted  therein,  in  order  that  they  might  be  less  exposed  to  changes  of 
temperature.  The  Magnet  Basement  is  of  the  same  dimensions  as  the  Upper  Magnet 
Room.  The  lower  declination  magnet  and  the  horizontal  force  and  vertical  force 
magnets,  as  now  located  in  the  Basement,  are  used  entirely  for  record  of  the 
variations  of  the  respective  magnetic  elements.  The  declination  magnet  is  suspended 
in  the  southern  arm,  immediately  under  the  upper  declination  magnet,  in  order  that 
the  position  of  the  latter  should  not  be  affected  thereby  ;  the  horizontal  and  vertical 
force  magnets  are  placed  in  the  eastern  and  western  arms  respectively,  in  positions 
nearly  underneath  those  which  they  occupied  when  in  the  Upper  Magnet  Room.  All 
are  mounted  on  or  suspended  from  supports  carried  by  piers  built  from  the  ground. 
A  photographic  barometer  is  fixed  to  the  northern  wall  of  the  Basement,  and  an 
apparatus  for  photographic  registration  of  earth  currents  is  placed  near  the  southern 
wall  of  the  eastern  arm.  A  clock  of  peculiar  construction  for  interruption  of  the 
photographic  traces  at  each  hour  is  fixed  to  the  pier  which  supports  the  upper 
declination  theodolite.  The  mean-time  clock  is  attached  to  the  western  wall  of  the 
southern  arm.  On  the  northern  wall,  near  the  photographic  bai'ometer,  is  fixed 
the  Sidereal  standard  clock  of  the  Astronomical  Observatory,  Dent  1906,  communi- 
cating with  the  chronograph  and  with  clocks  of  the  Astronomical  Department  by 
means  of  underground  wires.  This  clock  is  placed  in  the  Magnet  Basement,  because 
of  its  nearly  uniform  temperature. 

The  Basement  is  warmed  when  necessary  by  a  gas  stove  (of  copper),  and  ventilated 
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b}-  means  of  a  large  copper  tube  nearly  two  feet  in  diameter,  which  receives  the 
flues  from  the  stove  and  all  gas-lights  and  passes  through  the  Upper  Magnet  Room 
to  a  revolving  cowl  above  the  roof.  Each  of  the  arms  of  the  Basement  has  a  well 
window  facing  the  south,  but  these  wells  are  usually  closely  stopped. 

A  platform  erected  above  the  roof  of  the  Magnet  House  is  used  for  the  observa- 
tion of  meteors.  The  sunshine  instrument  and  a  rain  gauge  are  placed  on  a  table 
on  this  platform. 

An  apparatus  for  naphthalizing  the  gas  used  for  the  photographic  registration 
is  mounted  in  a  small  detached  zinc-built  room  adjacent  to  the  computing  room  on 
its  western  side. 

To  the  south  of  the  Magnet  House,  in  what  is  known  as  the  Magnet  Ground, 
is  an  open  shed,  consisting  principally  of  a  roof  supported  on  four  posts,  under  which 
is  placed  the  photographic  dry-bulb  and  wet-bulb  thermometer  apparatus.  On  the 
roof  of  this  shed  there  is  fixed  an  ozone  box  and  a  rain  gauge,  and  close  to  its  north- 
western corner  are  placed  the  earth  thermometers,  the  upper  portions  of  which, 
projecting  above  the  ground,  are  protected  by  a  small  wooden  hut.  About  25  feet 
to  the  west  of  the  photographic  thermometers  is  situated  the  thermometer  stand 
carrying  the  thermometers  used  for  eye  observations,  and  adjacent  thereto  on  the 
north  side  are  several  rain  gauges. 

The  Magnet  Ground  is  bounded  on  its  south  side  by  a  range  of  seven  rooms, 
known  as  the  Magnet  Ofl&ces.  No.  1  is  used  as  a  general  store  room,  and  in  it 
is  placed  the  Watchman's  Clock  ;  Nos.  2,  3,  and  4  are  used  for  photographic  purposes 
in  connexion  with  the  Photoheliograph,  placed  in  a  dome  adjoining  No.  3,  on  its 
south  side ;  Nos.  5  and  6  are  store  rooms.  In  No.  7  are  placed  the  Dip  Instrument 
and  Deflexion  apparatus. 

To  the  south  of  the  Magnet  Offices,  in  what  is  known  as  the  South  Ground,  are 
placed  the  thermometers  for  solar  and  terrestrial  radiation ;  they  are  laid  on  short 
grass,  and  freely  exposed  to  the  sky.  On  1882  March  4  these  thermometers  were 
removed  to  the  position  in  the  Magnet  Ground  which  they  had  occupied  up  to  1880 
January  31. 

Two  Anemometers,  Osier's,  giving  continuous  record  of  direction  and  pressure  of 
wind  and  amount  of  rain,  and  Robinson's,  giving  continuous  record  of  velocity, 
are  fixed,  the  former  above  the  north-western  turret  of  the  Octagon  Room  (the 
ancient  part  of  the  Observatory),  the  latter  above  the  small  building  on  the  roof  of 
the  Octagon  Room. 

Regular  observation  of  the  principal  magnetical  and  meteorological  elements  was 
commenced  in  the  autumn  of  the  year  1840,  and  has  been  continued,  with  some 
additions  to  the  subjects  of  observation,  to  the  present  time.  Until  the  end  of  the 
year  1847  observations  were  in  general  made  every  two  hours,  but  at  the  beginning 
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of  the  year  1848  these  were  superseded  by  the  introduction  of  t  he  melhod  of  photo- 
graphic registration,  by  which  means  a  continuous  record  of  the  various  elements  is 
obtained. 

For  information  on  many  particulars  concerning  the  history  of  the  Magnetical 
and  Meteorological  Observatory,  especially  in  regard  to  alterations  not  recited  in 
this  volume,  which  from  time  to  time  have  been  made,  the  reader  is  referred 
to  the  Introduction  to  the  Magnetical  and  Meteorological  Observations  for  the 
year  1880  and  previous  years,  and  to  the  Descriptions  of  the  Buildings  and  Groimds. 
with  accompanying  Plans,  given  in  the  Volumes  of  Astrononiicnl  Observations  for 
the  years  1845  and  1862. 

§  3.  Suhjects  of  Observation  in  the  year  1882. 

These  comprise  determinations  of  absolute  magnetic  declination,  horizontal  force, 
and  dip  ;  continuous  photographic  record  of  the  variations  of  declination,  horizontal 
force,  and  vertical  force,  and  of  the  earth  currents  indicated  in  two  distinct 
lines  of  wire;  eye  observation  of  the  ordinary  meteorological  instruments,  in- 
cluding the  barometer,  dry  and  wet  bulb  thermometers,  and  radiation  and  earth 
thermometers ;  continuous  photographic  record  of  the  variations  of  the  barometer, 
dry  and  wet  bulb  thermometers,  and  electrometer  (for  atmospheric  electricity) ; 
continuous  automatic  record  of  the  direction,  pressure,  and  velocity  of  the  Avind, 
and  of  the  amount  of  rain ;  registration  of  the  duration  of  sunshine,  and  amount 
of  ozone ;  observation  of  some  of  the  principal  meteor  showers ;  general  record 
of  ordinary  atmospheric  changes  of  weather,  including  numerical  estimation  of  the 
amount  of  cloud  ;  and  other  occasional  phenomena. 

§  4.  Magnetic  Instrtumnts. 

Upper  Declination  Magnet  and  its  Theodolite. — The  upper  declination  magnet 
is  by  Meyerstein  of  Gottingen ;  it  is  a  bar  of  hard  steel,  2  feet  long,  li  inch  broad, 
and  about  |  inch  thick,  and  is  employed  solely  for  the  determination  of  absolute  de- 
clination. The  magnet  carrier  was  also  made  by  Meyerstein,  since  however  altered  by 
Troughton  and  Simms  ;  the  magnet  is  fixed  therein  by  two  pinching  screws.  To  a 
stalk  extending  upwards  from  the  magnet  carrier  is  attached  the  torsion  circle,  which 
consists  of  two  circular  brass  discs,  one  turning  independently  on  the  other  on  their 
common  vertical  axis,  the  lower  and  graduated  portion  being  firmly  fixed  to  the 
stalK  of  the  magnet  carrier ;  to  the  upper  portion  carrying  the  vernier  is  attached, 
by  a  hook,  the  suspension  skein.  This  is  of  silk,  and  consists  of  several  fibres  united 
by  juxtaposition,  without  apparent  twist;  its  length  is  about  6  feet. 
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The  maguet,  with  its  suspending  skein,  &c.,  is  carried  by  a  braced  wooden  tripod 
stand,  whose  feet  rest  on  slates  covering  brick  piers,  built  from  the  ground  and 
rising  through  the  Magnet  Basement  nearly  to  the  roof.  The  upper  end  of  the 
suspension  skein  is  attached  to  a  short  square  wooden  rod,  sUding  in  the  corres- 
ponding square  hole  of  a  fixed  wooden  bracket.  To  the  upper  end  of  the  rod  is 
fixed  a  leather  strap,  which,  passing  over  two  brass  pulleys  carried  by  the  upper 
portion  of  the  tripod  .stand,  is  attached  to  a  cord  which  passes  down  to  a  small 
windlass  fixed  to  the  stand.  Thus  in  raising  or  lowering  the  magnet,  an  operation 
necessary  in  determinations  of  its  collimation  error,  no  alteration  is  made  in  the 
length  of  the  suspension  skein.  The  magnet  is  inclosed  in  a  double  rectangular 
wooden  box  (one  box  within  another),  both  boxes  being  covered  with  gilt  paper  on 
their  exterior  and  interior  sides,  and  having  holes  at  their  south  and  north  ends,  for 
illumination  of  the  magnet-collimator  and  for  viewing  the  collimator  by  the  theodolite 
telescope  respectively.  The  holes  in  the  outer  box  are  covered  with  glass.  The 
magnet-collimator  is  formed  by  a  diagonally  placed  cobweb  cross,  and  a  lens  of 
13  inches  focal  length  and  nearly  2  inches  apertui^e,  carried  respectively  by  two 
sliding  frames  fixed  by  pinching  screws  to  the  south  and  north  arms  of  the  magnet. 
The  cobweb  cross  is  in  the  principal  focus  of  the  lens,  and  its  image  in  the  theodolite 
telescope  is  well  seen.  From  the  lower  side  of  the  magnet  carrier  a  rod  extends 
downwards,  terminating  below  the  magnet  box  in  a  horizontal  brass  bar  immersed 
in  water,  for  the  purpose  of  checking  small  vibrations  of  the  magnet. 

On  September  10  the  suspension  skein  gave  way.  A  new  skein  was  attached  on 
September  11,  and  on  September  12  observations  were  recommenced. 

The  theodolite,  by  which  the  position  of  the  upper  declination  magnet  is  observed, 
is  by  Troughton  and  Simms.  It  is  planted  about  7  feet  north  of  the  magnet.  The 
radius  of  its  horizontal  circle  is  8 "3  inches,  and  the  circle  is  divided  to  5',  and  read, 
by  three  verniers,  to  5".  The  theodolite  has  three  foot-screws,  which  rest  in  brass 
channels  let  into  the  stone  pier  placed  upon  the  brick  pier  which  rises  from  the 
ground  through  the  Magnet  Basement.  The  length  of  the  telescope  is  21  inches, 
and  the  aperture  of  its  object  glass  2  inches  :  it  is  carried  by  a  horizontal  transit 
axis  10|  inches  long,  supported  on  Y's  carried  by  the  central  vertical  axis  of  the 
theodolite.  The  eye-piece  has  one  fixed  horizontal  wire  and  one  vertical  wire  moved 
by  a  micrometer-screw,  the  field  of  view  in  the  observation  of  stars  being  illuminated 
through  the  pivot  of  the  transit-axis  on  that  side  of  the  telescope  which  carries  the 
micrometer-head.  The  value  of  one  division  of  the  striding  level  is  considered  to  be 
equal  to  1""05.  The  opening  in  the  roof  of  the  Magnet  House  permits  of  observa- 
tion of  circumpolar  stars  as  high  as  o  Ursge  Minoris  above  the  pole  and  as  low  as 
3  Cephei  below  the  pole.  A  fixed  mark,  consisting  of  a  small  hole  in  a  plate  of 
metal,  placed  on  one  of  the  buildings  of  the  Astronomical  Observatory,  at  a  distance 
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of  about  270  feet  from  the  theodolite,  is,  in  addition,  provided  by  which  to  check  the 
continued  steadiness  of  the  theodolite. 

The  inequality  of  the  pivots  of  the  axis  of  the  theodolite  telescope  was  found 
from  several  independent  determinations  made  at  different  times  to  be  very  small. 
It  appears  that  when  the  level  indicates  the  axis  to  be  horizontal  the  pivot  at  the 
illuminated  end  of  the  axis  is  really  too  low  by  l"""  "S.  equivalent  to  l""4. 

The  value  in  arc  of  one  revolution  of  the  telescope-micrometer  is  1'.  34"  "2. 

The  reading  for  the  line  of  collimation  of  the  theodolite  telescope  was  found,  by  ten 
double  observations,  1882  January  81,  to  be  100'-221.  andby  ten  double  observations. 
1882  September  14.  10O"--297.     The  value  used  throughout  the  year  1882  was  100'--250. 

The  effect  of  the  plane  glass  in  front  of  the  outer  box  of  the  declination-magnet 
at  that  end  of  the  box  towards  the  theodolite  was  determined  by  ten  double  observa- 
tions made  on  1881  September  8,  which  showed  that  in  the  ordinary  position  of  the 
glass  the  theodolite  readings  were  diminished  by  18""6.  Another  set  of  observations, 
made  on  1882  September  14,  gave  20"- 1.  The  mean  of  these,  19"-4,  has  been  added 
to  all  readings  throughout  the  year  1882. 

The  error  of  coUimatiou  of  the  magnet  collimator  is  found  by  observing  the 
position  of  the  magnet,  first  with  its  collimator  in  the  usual  position  (above  the 
magnet),  then  with  the  collimator  reversed  (or  with  the  magnet  placed  in  its  carrier 
with  the  collimator  below),  repeating  the  observations  several  times.  The  value 
used  during  the  year  1882  was  26'.  9"-3,  being  the  mean  of  determinations  made 
on  1878  December  10,  1879  December  9,  1880  October  26,  1881  September  8,  and 
1882  September  12,  giving  respectively  26'.  13"-6.  26'.  2"-2.  25'.  56"-6.  26'.  18"-9, 
and  26'.  15"-0.  With  the  collimator  in  its  usual  position,  above  the  magnet,  the 
amount  has  to  be  subtracted  from  all  readings. 

The  effect  of  torsion  of  the  suspending  skein  is  eliminated  by  turning  the  lower 
portion  of  the  torsion-circle  until  a  brass  bar  (of  the  same  size  as  the  magnet,  and 
weighted  with  lead  weights  to  be  also  of  equal  weight),  inserted  in  place  of  the 
magnet,  rests  in  the  plane  of  the  magnetic  meridian.  The  brass  bar  is  thus 
inserted  usually  about  once  a  month,  and  whenever  the  adjustment  is  found  not 
to  have  been  sufficiently  close,  the  observed  positions  of  the  magnet  are  corrected 
for  the  amount  by  which  the  magnet  is  deflected  from  the  meridian  by  the  torsion 
force  of  the  skein.  Such  correction  is  determined  experimentally,  with  the  magnet 
in  position,  by  changing  the  reading  of  the  torsion  circle  by  a  definite  amount, 
usually  90''.  thui^  giving  the  skein  the  same  amount  of  azimuthal  twist,  and  obsei-ving, 
by  the  theodolite,  the  displacement  in  the  position  of  the  magnet  thereby  produced, 
from  which  is  derived  the  ratio  of  the  torsion  force  of  the  skein  to  the  earth's  magnetic 
force.  In  this  way  the  torsion  force  of  the  skein  was,  on  1879  December  9,  found 
to  be  -,  [,-,th  iJart  of  the  earth's  magnetic  force:  on  1881  September  8.  it  was  found 
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to  be  TT^tli  part,  and  on  1882  September  13  (after  renewal  of  the  suspension  skein, 
see  page  vii),  ji^th  part.  In  general  during  the  year  1882  the  plane  in  which  the 
suspension  skein  was  free  from  torsion  so  nearly  coincided  with  the  magnetic 
meridian  that  corrections  for  the  eflect  of  torsion  were  required  only  during  portions 
of  the  six  months  from  May  to  October.  On  collecting  the  results,  however,  it 
appeared  that  there  was  a  break  of  continuity  between  the  values  of  absolute 
declination  given  with  the  old  skein,  in  use  up  to  September  10,  and  those  found 
from  the  new  skein  mounted  on  September  11,  the  mean  values  given  with  the  new 
suspension  being  about  3'  less  than  the  values  deduced  with  the  old  suspension.  In 
regard  to  this  it  is  to  be  remarked  that  the  photographic  trace  of  the  lower  declina- 
tion magnet  conclusively  shows  that  no  such  change  occurred  at  this  time.  There 
seems  thus  to  be  no  doubt  that  the  later  values  obtained  with  the  old  suspension 
of  the  upper  magnet  were  in  some  manner  influenced  by  the  failing  thread,  indeed 
this  had  been  suspected  before  the  suspension  gave  way,  from  the  character  of  the 
resulting  mean  declination  curve,  which  indicates  that  this  influence  became  sensible 
from  about  the  month  of  June.  Corrections  proportional  to  the  time  have  there- 
fore been  applied  to  the  old  suspension  results  as  follows,  in  June  —  0'-7,  July  —  T'S, 
August  — 2'-2,  and  from  September  1  to  10  — 3'-0.  Though  a  little  uncertainty  may 
thus  attach  to  the  absolute  declination  values  intermediate  between  June  and  Sep- 
tember, the  diurnal  variations  and  the  changes  from  day  to  day  would  not  be 
afiected. 

The  time  of  vibration  of  the  upper  declination  magnet  under  the  influence  of 
terrestrial  magnetism  was  found  on  1880  December  29  to  be  30'-78,  on  1881 
September  9,  3P-30,  and  on  1882  September  14,  31^-20. 

The  reading  of  the  azimuthal  circle  of  the  theodolite  corresponding  to  the  astrono- 
mical meridian  is  determined  about  once  in  each  month  by  observation  of  the 
stars  Polaris  and  6  Ursaj  Minoris.  The  fixed  mark  is  usually  observed  weekly. 
The  concluded  mean  reading  of  the  circle  for  the  south  astronomical  meridian 
(deduced  entirely  from  the  observations  of  the  polar  stars),  used  during  the  year 
1882  for  reduction  of  the  observations  of  the  declination  magnet,  was  27^.  3'.  16"-S. 

In  regard  to  the  manner  of  making  and  reducing  observations  made  with  the 
upper  declination  magnet,  the  observer  on  looking  into  the  theodolite  telescope  sees 
the  image  of  the  diagonally  placed  cross  of  the  magnet  collimator  vibrating  alter- 
nately right  and  left.  The  time  of  vibration  of  the  magnet  being  about  30  seconds, 
the  observer  first  applies  his  eye  to  the  telescope  about  one  minute,  or  two  vibrations, 
before  the  pre-arranged  time  of  observation,  and,  with  the  vertical  wire  carried  by 
the  telescope-micrometer,  bisects  the  magnet-cross  at  its  next  extreme  limit  of 
vibration,  reading  the  micrometer.  He  similarly  observes  the  next  following  extreme 
vibration,  in  the  opposite  direction,  and  so  on,  taking  in  all  four  readings.  The 
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mean  of  each  pair  of  adjacent  readings  of  the  micrometer  is  taken,  giving  three 
means,  and  the  mean  of  these  three  is  taken  as  the  adopted  reading.  In  practice 
this  is  done  by  adding  the  first  and  fourth  readings  to  twice  the  second  and  third, 
and  dividing  the  sum  by  6.  Should  the  magnet  be  nearly  free  from  vibration,  two 
bisections  only  of  the  cross  are  made,  one  at  the  vibration  next  before  the  pre- 
arranged time,  the  other  at  the  vibration  following.  The  verniers  of  the  theodolite- 
circle  are  then  read.  The  excess  of  the  adopted  micrometer-reading  above  the 
reading  for  the  line  of  collimation  of  the  telescope  being  converted  into  arc  and 
applied  to  the  mean  circle-reading,  and  also  the  corrections  for  collimation  of  the 
magnet  and  foi-  collimation  of  the  plane  glass  in  front  of  its  box,  the  concluded 
circle-reading  corresponding  to  the  position  of  the  magnet  is  found.  The  difi'erence 
between  this  reading  and  the  adopted  reading  of  the  circle  for  the  south  astronomical 
meridian  gives,  when,  as  is  usually  the  case,  no  correction  for  torsion  of  the  skein  is 
necessary,  the  observed  value  of  absolute  declination,  afterwards  used  for  determining 
the  value  of  the  photographed  base  line  on  the  photographic  register  of  the  lower 
declination  magnet.  The  times  of  observation  of  the  upper  declination  magnet  are 
usually  I''.  5™,  3''.  5'".  9''.  5'",  and  21''.  5'"  of  Greenwich  mean  time. 

Lower  Declination  Magnet. — The  lowei-  declination  magnet  is  used  simply  for  the 
purpose  of  obtaining  photographic  register  of  the  variations  of  magnetic  declination. 
It  is  by  Troughton  and  Simms,  and  is  of  the  same  dimensions  as  the  upper 
declination  magnet,  being  2  feet  long,  \\  inch  broad,  and  \  inch  thick.  The 
magnet  is  suspended,  in  the  Magnet  Basement,  immediately  below  the  upper 
declination  magnet,  in  order  that  the  absolute  measure  of  declination  by  the  upper 
magnet  should  not  be  affected  by  the  proximity  of  the  lower  magnet. 

The  manner  of  suspension  of  the  magnet  is  in  general  similar  to  that  of  the  upper 
declination  magnet,  the  suspension  pulleys  being  carried  by  a  small  pier  built  on  one 
of  the  crossed  slates  resting  on  the  brick  piers  rising  up  from  the  ground.  The 
length  of  free  suspending  skein  is  about  6  feet,  but,  unlike  the  arrangement  adopted 
for  the  upper  magnet,  the  skein  is  itself  carried  over  the  suspension  pulleys. 
The  position  of  the  azimuthal  plane  in  which  the  brass  bar  rests,  when  substituted 
for  the  magnet,  is  examined  from  time  to  time,  and  adjustment  made  as  necessary, 
to  keep  this  plane  in  or  near  the  magnetic  meridian,  such  exact  adjustment  as  is 
required  for  the  upper  declination-magnet  not  being  necessary  in  this  case. 

To  destroy  the  small  accidental  vibrations  to  which  the  magnet  would  lie 
otherwise  liable,  it  is  encircled  by  a  damper  consisting  of  a  copper  bar,  about 
1  inch  square,  which  is  bent  into  a  long  oval  form,  the  plane  of  the  oval  being 
vertical ;  a  lateral  bend  is  made  in  the  upper  bar  of  the  oval  to  avoid  interference 
with  the  suspension  piece  of  the  magnet.     The  effect  of  the  damper  is  to  reduce 
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the  amplitude    of    the   oscillation  at'tei-  every  complete  ov  double  vibration   of   the 
magnet  in  the  proportion  of  5  :  2  nearly. 

lu  regard  to  photographic  arrangements,  it  may  be  convenient,  before  proceeding 
to  speak  of  the  details  peculiar  to  each  instrument,  to  remark  that  the  general 
principle  adopted  for  obtaining  continuous  photographic  record  is  the  same  for  all 
instruments.  For  the  register  of  each  indication  an  accurately  turned  cylinder  of 
ebonite  is  provided,  the  axis  of  the  cylinder  being  placed  pai'allel  to  the  direction  of 
the  change  of  indication  to  be  registered.  If,  as  is  usually  the  case,  there  are  two 
indications  whose  movements  are  in  the  same  direction,  both  may  be  registered  on 
the  same  cylinder :  thus  the  movements  in  the  case  of  magnetic  declination  and 
horizontal  magnetic  force,  being  both  horizontal,  can  be  registered  on  different 
parts  of  one  cylinder  with  axis  horizontal :  so  also  can  two  different  galvanic  earth 
currents.  The  movements  in  the  case  of  vertical  magnetic  force,  and  of  the  barometer, 
being  both  vertical,  can  similarly  be  registered  on  different  parts  of  one  cylinder 
having  its  axis  vertical,  as  also  can  the  indications  of  the  dry-bulb  and  wet-bulb 
thermometers.  In  the  electrometer  the  movement  is  horizontal,  for  which  a 
horizontal  cylinder  is  provided,  no  other  register  being  made  on  this  cylinder. 

The  cylinder  is  in  each  case  driven  by  chronometer  or  accurate  clock-work  to 
ensure  unifonn  motion.  The  pivots  of  the  horizontal  cylinders  turn  on  anti-friction 
wheels :  the  vertical  cylinders  rest  on  a  circular  plate  turning  on  anti-friction  wheels, 
the  driving  mechanism  being  placed  below.  A  sheet  of  sensitized  paper  being 
wrapped  round  the  cylinder,  and  a  cylindrical  glass  cover,  open  at  one  end, 
slipped  over  it,  the  cylinder  so  prepared  is  placed  in  position,  and  connected 
with  the  clock-movement :  it  is  then  ready  to  receive  the  photographic  record,  the 
optical  arrangements  for  producing  which  will  be  found  explained  in  the  special 
description  of  each  particular  instrument.  The  sheets  are  removed  from  the 
cylinders  and  fresh  sheets  supplied  every  day,  usually  at  noon.  On  each  sheet,  where 
necessary,  a  reference  line  is  also  photographed,  the  arrangements  for  which  will 
be  more  particularly  described  in  each  special  case.  All  parts  of  the  apparatus 
and  all  parts  of  the  paths  of  light  are  protected,  as  found  necessary,  by  wood  or 
zinc  casings  or  tubes,  blackened  on  the  inside,  in  order  to  prevent  stray  exterior 
light  from  reaching  the  photographic  paper. 

In  June  1882  the  photographic  process  for  so  many  years  employed,  as  described 
in  the  concluding  section  of  the  Introduction  to  previous  volumes,  was  discarded, 
and  a  dry  paper  process  introduced,  the  argentic-gelatino-bromide-paper,  as  prepared 
by  Messrs.  Morgan  and  Kidd  of  Richmond  (Surrey)  being  used  with  ferrous  oxalate 
development.     The  greater  sensitiveness  of  this  paper  permits  diminution  of  the 
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effective  surface  of  the  magnet  miiTors,  and  allows  also  the  use  of  smaller  gas  flames. 
In  the  case  of  the  vertical  force  magnet  tbe  old  and  comparatively  heavy  min-or 
has  been  replaced  by  a  small  and  light  mirror  with  manifest  advantage,  as  will  be 
seen  in  the  description  of  the  vertical  force  magnet.  The  new  paper  works  equally 
well  at  all  seasons  of  the  year,  and  any  loss  of  register  on  account  of  photographic 
failure  is  now  extremely  rare. 

Referring  now  specially  to  the  lower  declination  magnet,  there  is  attached  to  the 
magnet  carrier,  for  the  purpose  of  obtaining  photographic  register  of  the  motions  of 
the  magnet,  a  concave  mirror  of  speculum  metal,  5  inches  in  diameter,  (reduced 
bv  a  stop,  on  the  introduction  of  the  new  photographic  paper,  to  an  effective 
diameter  of  about  1  inch),  which  thus  receives  all  the  angular  movements  of  the 
magnet.  The  revolving  ebonite  cylinder  is  11|  inches  long  and  14^  inches  in  cir- 
cumference :  it  is  supported,  in  an  approximately  east  and  west  position,  on  brass 
uprights  carried  by  a  metal  plate,  the  whole  being  planted  on  a  firm  wooden 
platform,  the  supports  of  which  rest  on  blocks  driven  into  the  ground.  The  plat- 
form is  placed  midway  between  the  declination  and  horizontal  force  magnets,  in 
order  that  the  variations  of  magnetic  declination  and  horizontal  force  [may  both 
be  registered  on  the  same  cylinder,  which  makes  one  complete  revolution  in  26 
hours. 

The  light  used  for  obtaining  the  photographic  record  is  that  given  by  a  flame  of 
coal  gas,  charged  with  the  vapour  of  coal  naphtha.  A  vertical  slit  about  0'"  ■  3  long 
and  0'"  •  01  wide,  placed  close  to  the  light,  is  firmly  supported  on  the  pier  which 
carries  the  magnet.  It  stands  slightly  out  of  the  straight  line  joining  the  mirror  and 
the  registering  cylinder,  and  its  distance  from  the  concave  mirror  of  the  magnet  is 
about  25  inches.  The  distance  of  the  axis  of  the  registering  cylinder  from  the  con- 
cave mirror  is  134"4  inches.  Immediately  above  the  cylinder,  and  parallel  to  its  axis, 
are  placed  two  long  reflecting  prisms  (each  11  inches  in  length)  facing  opposite 
ways  towards  the  mirrors  carried  by  the  declination  and  horizontal  force  magnets 
respectively.  The  front  surface  of  each  prism  is  convex,  being  a  portion  of  a 
horizontal  cylinder.  The  light  of  the  declination  lamp,  after  passing  through  the 
vertical  slit,  falls  on  the  concave  mirror,  and  is  thence  reflected  as  a  converging 
beam  to  form  an  image  of  the  slit  on  the  convex  sui-face  of  the  reflecting  prism, 
by  the  action  of  which  it  is  reflected  downwards  to  the  paper  on  the  cylinder  as 
a  small  spot  of  light.  A  small  azimuthal  adjustment  of  the  concave  mirror  allows 
the  position  of  the  spot  to  be  so  adjusted  that  it  shall  fall  not  at  the  centre  of  the 
cylinder  but  rather  towards  its  western  side,  in  order  that  the  declination  trace  shall 
not  become  mixed  with  that  of  horizontal  force,  which  is  made  to  fall  towards  the 
eastern  side  of  the  cyliniler.    The  special  advantage  of  the  arrangement  here  described 
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is  that  the  registers  of  both  magnets  are  made  at  the  same  part  of  the  circumference 
of  the  cylinder,  a  line  joining  the  two  spots  being  parallel  to  its  axis,  so  that  when 
the  traces  on  the  paper  are  developed,  the  parts  of  the  two  registers  which  appear 
in  juxtaposition  correspond  to  the  same  Greenwich  time. 

By  means  of  a  small  prism,  fixed  near  to  the  registering  cylinder,  the  light  from 
another  lamp  is  made  to  form  a  spot  of  light  in  a  fixed  position  on  the  cylinder, 
so  that,  as  the  cylinder  revolves,  a  reference  or  base  line  is  traced  out  on  the  paper, 
from  which,  in  the  interpretation  of  the  records,  the  curve  ordinates  are  measured. 

A  clock  of  special  construction,  arranged  by  Messrs.  E.  Dent  and  Co.,  acting 
iipon  a  small  shutter  placed  near  the  declination  slit,  cuts  ofi'  the  light  from  the 
mirror  two  minutes  before  each  hour,  and  lets  it  in  again  two  minutes  after  the 
hour,  thus  producing  at  each  hour  a  visible  interruption  in  the  trace,  and  so  ensuring 
accuracy  as  regards  time  scale.  By  means  of  another  shutter  the  observer  occa- 
sionally cuts  oflF  the  light  for  a  few  minutes,  registering  the  times  at  which  it  was 
cut  off  and  at  Avhich  it  was  again  let  in.  ,  The  visible  interruptions  thus  made  at 
definite  times  in  the  trace  obviate  any  possibility  of  error  being  made  by  wrong 
numeration  of  the  hourly  breaks. 

The  usual  hour  of  changing  the  photograjihic  sheet  is  noon,  but  on  Sundays,  and 
occasionally  on  other  days,  this  rule  is  in  some  measure  departed  from.  To  obviate 
any  uncertainty  that  might  on  such  occasions  arise  from  the  mixing  on  the  paper 
of  the  two  ends  of  a  trace  slightly  longer  than  24  hours,  it  was,  as  has  been 
mentioned,  arranged  that  one  revolution  of  the  cylinder  should  be  made  in  26  hours. 
The  actual  length  of  24  hours  on  the  sheet  is  about  13-3  inches. 

The  scale  for  measurement  of  ordinates  of  the  photographic  curve  is  thus 
determined.  The  distance  from  the  concave  mirror  to  the  surface  of  the  cylinder, 
in  the  actual  path  of  the  ray  of  light  through  the  prism,  is  practically  the  same 
as  the  horizontal  distance  of  the  centre  of  the  cylinder  from  the  mirror,  134*4  inches. 
A  movement  of  1°  of  the  mirror  produces  a  movement  of  2°  in  the  reflected  ray. 
From  this  it  is  found  that  1°  of  movement  of  the  mirror,  representing  a  change  of 
F  of  magnetic  declination,  is  equal  to  4"G91  inches  on  the  photographic  paper. 
A  small  scale  of  pasteboard  is  therefore  prepared,  graduated  on  this  unit  to  degrees 
and  minutes.  The  ordinates  of  the  curve  as  referred  to  the  base  line  being  measured 
for  the  times  at  which  absolute  values  of  declination  were  determined  by  the  upper 
declination  magnet,  usually  four  times  daily,  the  apparent  value  of  the  base  line,  as 
inferred  from  each  observation,  is  found.  The  process  assumes  that  the  movements 
of  the  upper  and  lower  declination  magnets  are  precisely  similar.  The  separate  base 
line  values  being  divided  into  groups,  usually  monthly,  a  mean  base  line  value  is 
adopted  for  use  through  each  group.     This  adopted  base  line  value  is  written  upon 
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every  sheet.  Then,  by  the  same  pasteboard  scale,  there  is  laid  down,  conveniently 
near  to  the  photographic  trace,  a  new  base  line,  whose  ordinate  represents  some 
whole  number  of  degrees  or  other  convenient  quantity.  Thus  every  sheet  carries 
its  own  scale  of  magnetic  measure. 

Horizontal  Force  Magnet. — The  horizontal  force  magnet,  for  measure  of  the  varia- 
tions of  horizontal  magnetic  force,  was  furnished  by  Meyerstein  of  Gottingen,  and 
like  the  two  declination  magnets,  is  2  feet  long,  1^  inch  broad,  and  about  5^  inch 
thick.  For  support  of  its  suspension  skein  the  back  and  sides  of  its  brick  pier  rise 
through  the  eastern  arm  of  the  Magnet  Basement  to  the  Upper  Magnet  Room,  being 
there  covered  by  a  slate  slab,  to  the  top  of  which  a  brass  plate  is  attached,  carrying, 
immediately  above  the  magnet,  two  brass  pulleys,  with  their  axes  in  the  same  east  and 
west  line ;  and  at  the  back  of  the  pier,  and  opposite  to  these  pulleys,  two  others,  with 
their  axes  similarly  in  an  east  and  west  line  :  these  constitute  the  upper  suspension 
piece,  and  support  the  upper  portions  of  the  two  branches  of  the  suspension  skein. 
The  two  lower  pulleys,  having  their  axes  in  the  same  horizontal  plane,  and  their  grooves 
in  the  same  vertical  plane,  are  attached  to  a  small  horizontal  bar  which  forms  the 
upper  portion  of  the  torsion  circle :  it  carries  the  verniers  for  reading  the  torsion 
circle,  and  can  be  turned  independently  of  the  lower  and  graduated  portion  of  the 
torsion  circle,  below  which,  and  in  rigid  connexion  with  it,  is  the  magnet  carrier. 

The  suspension  skein  is  led  under  the  two  pulleys  carried  by  the  upper  portion  of 
the  torsion  circle,  its  two  branches  then  rise  up  and  pass  over  the  front  pulleys  of 
the  upper  suspension  piece,  thence  to  and  over  the  back  pulleys,  thence  descending 
to  a  single  pulley,  round  which  the  two  branches  are  tied :  from  this  pulley  a  cord 
goes  to  a  small  windlass  fixed  to  the  back  of  the  pier.  The  eflFective  length  of  each 
of  the  two  branches  of  the  suspension  skein  is  about  7"  6".  The  distance  between 
the  branches  of  the  skein,  where  they  pass  over  the  upper  pulleys,  is  r°-14: 
at  the  lower  pulleys  the  distance  between  the  branches  is  0'"'80.  The  two  branches 
are  not  intended  to  hang  in  one  plane,  but  are  to  be  so  twisted  that  their  torsion  force 
will  maintain  the  magnet  in  a  direction  very  nearly  east  and  west  magnetic,  the 
marked  end  being  west.  In  this  state  an  increase  of  horizontal  magnetic  force  draws 
the  marked  end  of  the  magnet  towards  the  north,  whilst  a  diminution  of  horizontal 
force  allows  the  torsion  force  to  draw  the  marked  end  towards  the  south.  An  oval 
copper  bar,  exactly  similar  to  that  used  with  the  lower  declination  magnet,  is  applied 
also  to  the  horizontal  force  magnet,  for  the  purpose  of  diminishing  the  small  acci- 
dental vibrations. 

Below  the  magnet  carrier  there  is  attached  a  small  \Ainiv  iiiii'i'ur  to  which  is 
directed  a  small  telescope  for  the  purpose  of  observing  by  reflexion  the  graduations 
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of  a  liorizontal  opal  glass  scale,  attached  to  the  southern  wall  of  the  eastern  arm  of  the 
basement.  The  magnet,  with  its  plane  mirror,  hangs  within  a  double  rectangular  box, 
covered  with  gilt  paper  in  the  same  way  as  was  described  for  the  upper  declination 
magnet.  The  numbers  of  the  fixed  scale  increase  from  east  to  west,  so  that  when 
the  magnet  is  inserted  in  its  usual  position,  with  its  marked  end  towards  the  west, 
increasing  readings  of  the  scale,  as  seen  in  the  telescope,  denote  increasing  horizontal 
force.  The  normal  to  the  scale  that  meets  the  centre  of  the  plane  mirror  is  situated 
at  the  division  51  of  the  scale  nearly,  the  distance  of  the  scale  from  the  centre  of  the 
plane  mirror  being  90-84  inches.  The  angle  between  the  normal  to  the  scale,  which 
coincides  nearly  with  the  normal  to  the  axis  of  the  magnet,  and  the  axis  of  the  fixed 
telescope  is  about  38°,  the  plane  of  the  mirror  is  therefore  inclined  to  the  axis  of  the 
magnet  by  about  19°. 

To  adjust  the  magnet  so  that  it  shall  be  truly  transverse  to  the  magnetic  meridian, 
which  position  is  necessary  in  order  that  the  indications  of  the  instrument  may  apply 
truly  to  changes  in  the  magnitude  of  horizontal  magnetic  force,  without  regard  to 
changes  of  direction,  the  time  of  vibration  of  the  magnet  and  the  reading  of  the  fixed 
scale  are  determined  for  different  readings  of  the  torsion  circle.  In  regard  to  the 
interpretation  of  such  experiments  the  following  explanation  may  be  premised. 

Suppose  that  the  magnet  is  suspended  in  its  carrier  with  its  marked  end  in  a 
magnetic  westerly  direction,  not  exactly  west  but  in  any  westerly  direction,  and 
suppose  that,  by  means  of  the  fixed  telescope,  the  reading  of  the  scale  is  taken.  The 
position  of  the  axis  of  the  magnet  is  thereby  defined.  Now  let  the  magnet  be  taken 
out  of  its  carrier,  and  replaced  with  its  marked  end  easterly.  The  terrestrial  mag- 
netic force  will  now  act,  as  regards  torsion,  in  the  direction  opposite  to  that  in  which 
it  acted  before,  and  the  magnet  will  take  up  a  different  position.  But  by  turning  the 
torsion  circle,  and  thereby  changing  the  amount  and  direction  of  the  torsion  force 
produced  by  the  oblique  tension  of  the  two  branches  of  the  suspending  skein,  the 
magnet  may  be  made  to  take  the  same  position  as  before,  but  with  reversed  direction 
of  poles,  which  will  be  proved  by  the  reading  of  the  scale,  as  seen  in  the  fixed 
telescope,  being  the  same.  The  reading  of  the  torsion  circle  will  now  be  different, 
the  effect  of  the  operation  being  to  give  the  difference  of  torsion  circle  reading 
for  the  same  position  of  the  magnet  axis,  but  with  the  marked  end  opposite  ways, 
without  however  affording  any  information  as  to  whether  the  magnet  axis  is 
accurately  transverse  to  the  magnetic  meridian,  inasmuch  as  the  same  operation  can 
be  performed  whether  the  magnet  axis  be  transverse  or  not. 

But  there  is  another  observation  which  will  indicate  whether  the  magnet  axis  is  or 
is  not  accurately  transverse.  Let  the  time  of  vibration  be,  in  addition,  taken  in  each 
position  of  the  magnet.  Resolve  the  terrestrial  magnetic  force  acting  on  the  poles 
of  the  magnet  into  two  parts,  one  transverse  to  the  magnet,  the  other  longitudinal. 
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Tn  tho  two  positions  of  the  magnet,  marked  end  westerly  and  marked  end  easterly, 
the  magnitude  of  the  transversal  force  is  the  same,  and  the  changes  which  the  torsion 
undergoes  in  a  vibration  of  given  extent  arc  the  same,  and.  if  there  were  no  other 
force,  the  time  of  vibration  would  also  be  the  same.  But  there  is  another  force,  the 
longitudinal  force,  and  when  the  marked  end  is  northerly  this  tends  from  the  centre 
of  the  magnet's  length,  and  when  it  is  southerly  it  tends  towards  the  centre  of  the 
magnet's  length,  and  in  a  vibration  of  given  extent  this  produces  force,  in  one  case 
increasing  that  due  to  the  torsion,  and  in  the  other  case  diminishing  it.  The  times 
of  %nbration  will  therefore  be  different.  There  is  only  one  exception  to  this,  Avhich  is 
when  the  magnet  axis  is  transverse  to  the  magnetie  meridian,  in  whicli  case  the 
longitudinal  force  vanishes. 

The  criterion  then  of  the  position  truly  transverse  to  the  meridian  is  this.  Find 
the  readings  of  the  torsion  circle  which,  with  the  magnet  in  reversed  positions,  will 
give  the  same  readings  of  the  scale  and  the  same  time  of  vibration  for  the  magnet. 
With  such  readings  of  the  torsion  circle  the  magnet  is,  in  either  position,  transverse 
to  the  meridian,  and  the  difference  of  readings  is  the  difference  between  the  position 
in  which  the  terrestrial  magnetism  acting  on  the  magnet  twists  it  one  way  and  the 
position  in  which  the  same  force  twists  it  the  opposite  way,  and  is  thei^et'ore  double 
of  the  angle  due  to  the  torsion  force  of  the  suspending  lines  when  they,  in  either 
position,  neutralize  the  force  of  terrestrial  magnetism. 

The  present  suspension  skein  was  mounted  on  1880  December  30.  and  on 
December  31  the  foUowinsf  observations  were  made : — 
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From  these  observations  it  appeareil  that  the  times  of  vibration  and  scale  readings 
were  sensibly  the  same  when  the  torsion  circle  read  146".  15'.  marked  end  west,  and 
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230".  0',  marked  end  east,  the  difference  being  83°.  45'.  Halt'  this  difference,  or 
41".  52'-5,  is  therefore  the  angle  of  torsion  when  the  magnet  is  transverse  to  the 
meridian.  The  values  similarly  found  from  other  sets  of  observations  made  on  1882 
January  3,  1883  February  16,  and  1883  December  31  were  respectively  42°.  9', 
41°.  56',  and  42°.  r"5.  The  value  adopted  in  the  reduction  of  the  observations 
during  the  year  1882  was  42°.  0'. 

The  adopted  reading  of  torsion-circle,  for  transverse  position  of  tlie  magnet,  the 
marked  end  being  west,  was  146°  throughout  the  year. 

The  angle  through  which  the  magnet  turns  to  produce  a  change  of  one  division  of 
scale  reading,  and  the  corresponding  variation  of  horizontal  force  in  terms  of  the 
whole  horizontal  force,  is  thus  found. 

The  length  of  30'*''-85  of  the  fixed  scale  is  exactly  12  inches,  and  the  distance  of 
the  centre  of  the  face  of  the  plane  mirror  from  the  scale  90-84  inches ;  consequently 
the  angle  at  the  mirror  subtended  by  one  division  of  the  scale  is  14'.  43"-2,  or  for 
change  of  one  division  of  scale-reading  the  magnet  is  turned  through  an  angle  of 
7'.21"-6. 

The  variation  of  horizontal  force,  in  terras  of  the  whole  horizontal  force,  pro- 
ducing angular  motion  of  the  magnet  corresponding  to  change  of  one  division  of 
scale  reading  =  cotan.  angle  of  torsion  X  value  of  one  division  in  terms  of  radius. 
Using  the  numbers  above  given,  the  change  of  horizontal  force  corresponding  to 
change  of  one  division  of  scale-reading  was  found  to  be  0-002378,  which  value  has 
been  used  throughout  the  year  1882  for  conversion  of  the  observed  scale-readings 
into  parts  of  the  whole  horizontal  force. 

In  regard  to  the  manner  of  making  observations  with  the  horizontal  force  magnet. 
—A  fine  vertical  wire  is  fixed  in  the  field  of  view  of  the  observing  telescope,  across 
which  the  graduations  of  the  fixed  scale,  as  reflected  by  the  jilane  mirror  carried  by 
the  magnet,  are  seen  to  pass  alternately  right  and  left  as  the  magnet  oscillates,  and 
the  scale  reading  for  the  extreme  points  of  vibration  is  easily  taken.  The  hours  of 
observation  are  usually  1'',  3"',  9'',  and  21''  of  Greenwich  mean  time.  Remarking  that 
the  time  of  vibration  of  the  magnet  is  about  20  seconds,  and  that  the  observer  looks 
into  the  telescope  about  40  seconds  before  the  pre-arranged  time,  the  manner  of 
making  the  observation  is  generally  similar  to  that  already  described  for  the  upper 
declination  magnet. 

A  thermometer,  the  bulb  of  which  reaches  considerably  below  the  attached  scale, 
is  so  planted  in  a  nearly  upright  position  on  the  outer  magnet  box  that  the  bulb 
projects  into  the  interior  of  the  inner  box  containing  the  magnet.  Readings  of  this 
thermometer  are  usually  taken  at  0\  1",  2",  3\  9",  2P,  22",  and  23".  Its  index  error 
is  insignificant. 

Greenwich  Magnetical  and  Meteorological  Observations,  1882.  C 
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The  photographic  record  of  the  inovemciits  of  the  horizontal  force  uuig-nel  i.s  made 
on  the  same  revolving  cylinder  as  is  used  for  record  of  the  motions  of  the  lower 
declination  magnet.  And  as  described  for  that  magnet,  there  is  also  attached  to 
the  carrier  of  the  horizontal  force  magnet  a  concave  mirror,  4  inches  in  diameter, 
reduced  by  a  stop  (on  the  introduction  of  the  new  photographic  paper)  to  an 
eflfective  diameter  of  about  1  inch.  The  arrangements  as  regards  lamp,  slit,  and 
other  parts  are  precisely  similar  to  those  for  the  lower  declination  magnet  already 
described,  and  may  be  perfectly  understood  by  reference  to  that  description  (pages  xii 
and  xlii),  in  which  was  incidentally  included  an  explanation  of  some  parts  specially 
referring  to  register  of  hoi-izontal  force.  The  distance  of  the  vertical  slit  from  the 
concave  mirror  of  the  magnet  is  about  21  inches,  and  the  distance  of  the  axis  of  the 
registering  cylinder  from  the  concave  mirror  is  13(r8  inches,  the  slit  standing 
slightly  out  of  the  straight  line  joining  the  mirror  and  the  registering  cylinder. 
The  same  base  line  is  used  for  measure  of  the  horizontal  force  ordinates,  and  the 
register  is  similarly  interrupted  at  each  hour  by  the  clock,  and  occasionally  by 
the  observer,  for  determination  of  time  scale,  the  length  of  which  is  of  course  the 
same  as  that  for  declination. 

The  scale  for  measure  of  ordinates  of  the  photographic  curve  is  thus  constructed. 
The  distance  from  the  concave  mirror  to  the  surface  of  the  cylinder,  in  the  actual 
path  of  the  ray  of  light  through  the  prism  is  (as  for  declination)  practically  the 
same  as  the  horizontal  distance  of  the  centre  of  the  cylinder  from  the  mirror,  or 
136-8  inches.  But,  because  of  the  reflexion  at  the  concave  mirror,  the  double  of  this 
measure,  or  273-6  inches,  is  the  distance  that  determines  the  extent  of  motion  on 
the  cylinder  of  the  spot  of  light,  which,  in  inches,  for  a  change  of  0-01  part  of  the 
whole  horizontal  force  will  therefore  be  273-6  x  tan.  angle  of  torsion  X  0-01. 
Taking  for  angle  of  torsion  42°.  0'  the  movement  of  the  spot  of  light  on  the  cylinder 
for  a  change  of  O'Ol  of  horizontal  force  is  thus  found  to  be  2-464  inches,  and  with 
this  unit  the  pasteboard  scale  for  measure  of  the  curve  ordinates  for  the  year  1882 
was  prepared.  The  ordinates  being  measured  for  the  times  at  which  eye  observa- 
tions of  the  scale  were  made,  combination  of  the  measured  ordinates  with  the 
observed  scale  readings  converted  into  parts  of  the  whole  horizontal  force,  gives  an 
apparent  value  of  the  base  line  for  each  observation.  These  being  divided  into 
o-roups,  mean  base  line  values  are  adopted,  written  on  the  sheets,  and  new  base 
lines  laid  down,  exactly  in  the  same  way  as  described  for  declination. 

The  indications  of  horizontal  force  are  in  a  slight  degree  affected  by  the  small 
changes  of  temperature  to  which  the  Magnetic  Basement  is  subject.  The  temperature 
coeflficient  of  the  magnet  was  determined  by  artificially  heating  the  Magnetic  Base- 
ment to  difierent  temperatures,  and  observing  the  change  of  position  of  the  magnet 
thereby  produced.     This  process  seems  preferable  to  others  in  which   was  observed 
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llie  effect  which  the  magnet,  when  inclosed  within  a  copper  trough  or  box  and 
urtificiallv  heated  by  hot  water  or  hot  air  to  different  temperatures,  produced  on 
another  suspended  magnet,  since  the  result  obtained  includes  the  entire  effect  of 
temperature  upon  all  the  various  parts  of  the  mounting  of  the  magnet,  as  well  as  on 
the  magnet  itself.  Referring  to  previous  volumes  for  details,  it  is  sufficient  here  to 
state  that  from  a  series  of  experiments  made  in  the  early  part  of  the  year  1868  on 
the  principle  mentioned,  it  appeared  that  when  the  marked  end  of  the  horizontal 
force  magnet  was  to  the  west  (its  ordinarj^  position)  a  change  of  1°  of  temperature 
(Fahrenheit)  produced  a  change  of  -000174  of  the  whole  horizontal  force,  a  smaller 
number  of  observations  made  with  the  marked  end  of  the  magnet  east  indicating 
that  a  change  of  1°  of  temperature  produced  a  change  of  -000187  of  horizontal  force, 
increase  of  temperature  in  both  cases  being  accompanied  by  decrease  of  magnetic 
force.  It  is  concluded  that  an  increase  of  1°  of  temperature  [produces  a  decrease  of 
•00018  of  horizontal  force. 

On  March  7  the  cord  attaching  the  single  pulley  to  the  small  windlass  broke ;  this 
was  repaired  on  March  8,  but  further  adjustment  having  become  necessary  on 
March  10,  the  results  for  March  8  and  9  have  not  been  employed. 


Vertical  Force  Magnet. — The  vertical  force  magnet,  for  measure  of  the  variations 
of  vertical  magnetic  force,  is  by  Troughton  and  Simms.  It  is  lozenge  shaped,  being 
broad  at  the  centre  and  pointed  at  the  ends,  and  is  mounted  on  a  solid  brick  pier 
capped  with  stone,  situated  in  the  western  arm  of  the  basement,  its  position  being 
nearly  symmetrical  with  that  of  the  horizontal  force  magnet  in  the  eastern  arm. 
The  supporting  frame  consists  of  two  pillars,  connected  at  their  bases,  on  whose  tops 
are  the  agate  planes  upon  which  rest  the  extreme  parts  of  the  continuous  steel  knife 
edge,  attached  to  the  magnet  carrier  by  clamps  and  pinching  screws.  The  knife 
edge,  eight  inches  long,  passes  through  an  aperture  in  the  magnet.  The  axis  of  the 
magnet  is  approximately  transverse  to  the  magnetic  meridian,  its  marked  end  being 
east ;  its  axis  of  vibration  is  thus  nearly  north  and  south  magnetic.  The  magnet 
carrier  is  of  iron  ;  at  its  southern  end  there  is  fixed  a  small  plane  mirror  for  use  in 
eye  observations,  whose  plane  makes  with  the  axis  of  the  magnet  an  angle  of  52f  ° 
nearly.  A  telescope  fixed  to  the  west  side  of  the  brick  pier  supporting  the  theodolite 
of  the  upper  declination  magnet  is  directed  to  the  mirror,  for  observation  by  re- 
flexion of  the  divisions  of  a  vertical  opal  glass  scale  fixed  to  the  pier  that  carries 
the  telescope,  very  near  to  the  telescope  itself.  The  numbers  of  this  fixed  scale 
increase  downwards,  so  that  when  the  magnet  is  placed  in  its  usual  position  with 
the  marked  end  cast,  increasing  readings  of  the  scale,  as  seen  in  the  telescope,  denote 
increasing  vertical  force. 

c  2 
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The  magnet  is  placed  exceutrically  between  the  beaving  parts  of  its  knife  edge, 
nearer  to  the  southern  side,  leaving  a  space  of  about  four  inches  in  the  northern  part 
of  the  iron  frame,  in  -which  the  concave  mirror  used  for  the  photographic  register 
is  planted.  Two  screw  stalks,  carrying  adjustible  screw  weights,  are  fixed  to  the 
magnet  carrier,  near  its  northern  side  ;  one  stalk  is  horizontal,  and  a  change  in  the 
position  of  the  weight  affects  the  position  of  equilibrium  of  the  magnet ;  the  other 
stalk  is  vertical,  and  change  in  the  position  of  its  weight  affects  the  delicacy  of  the 
balance,  and  so  varies  the  magnitude  of  its  change  of  position  produced  by  a  given 
change  in  the  vertical  force  of  terrestrial  magnetism. 

On  1882  August  IG  the  vertical  force  magnet  was  dismounted,  in  order  that 
Messrs.  Troughton  and  Simms  might  substitute  for  the  mirror  of  4  inches  diameter 
a  much  lighter  mirror  of  1  inch  diameter,  and  might  lower  the  position  of  the 
knife-edge  bar  with  respect  to  the  magnet  so  as  to  permit  of  a  diminution  of  the 
adjustible  counterpoise  weights  which  as  well  as  the  mirror  appear  to  largely  affect 
the  temperature  correction  of  this  balance-magnet.  The  use  of  a  smaller  and  much 
lighter  mirror  was  rendered  possible  by  the  much  greater  sensitiveness  of  the  new 
photographic  paper  introduced  in  1882  June.  The  magnet  was  out  of  use  until 
1882  October  3,  when  it  was  remounted. 

The  whole  is  enclosed  in  a  rectangular  box,  resting  upon  tlie  pier  before  men- 
tioned, and  having  apertures,  covered  with  glass,  opposite  to  the  two  mirrors  carried 
by  the  magnet. 

The  time  of  vibration  of  the  magnet  in  the  vertical  plane  is  observed  usually 
about  once  in  each  week,  or  more  often  should  it  appear  to  be  desirable.  From 
observations  made  on  30  days  between  January  4  and  June  20  the  time  of  -sabration 
was  found  to  be  15*"223 ;  from  observations  made  on  14  days  between  June  21  and 
Aiio-ust  15,  18^-647  ;  and  from  observations  made  on  16  days  between  October  3 
and  December  31,  13'-884.  The  increased  value  during  the  second  period  was  in  all 
jirobability  duo  to  the  weight  on  the  vertical  stalk  having  been  accidentally  very 
slightly  shifted  in  an  examination  of  the  magnet  made  on  June  21.  On  remounting 
the  instrument  on  October  3  the  time  of  vibration  was  diminished. 

The  time  of  vibration  of  the  magnet  in  the  horizontal  plane  is  determined  by 
suspending  the  magnet  with  all  its  attached  parts  from  a  tripod  stand,  its  broad 
side  being  in  a  plane  parallel  to  tlie  horizon,  so  that  its  moment  of  inertia  is 
the  same  as  when  in  observation.  A  telescope,  with  a  wire  in  its  focus,  being 
directed  to  the  plane  mirror  carried  by  the  magnet,  a  scale  of  numbers  is  placed  on 
the  floor,  at  right  angles  to  the  long  axis  of  the  magnet,  which  scale,  by  reflexion, 
can  be  seen  in  the  fixed  telescope.  The  magnet  is  observed  only  when  swinging 
through  a  small  arc.  Observations  made  in  the  way  described  on  1879  December  31 
o-ave  for   the  time  of   vibration  of  the  magnet   in   the  horizontal    plane  =  17'-255  : 
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other  observations,  made  on  1883  April  4,  after  alteration  of  the  magnet  by  Messrs. 
Troughton  and  Simms  in  the  manner  above  described,  gave  IT'-lTl. 

The  length  of  the  normal  to  the  fixed  vertical  scale  that  meets  the  face  of  the 
plane  mirror  is  186-07  inches,  and  30'"'-85  of  the  scale  correspond  to  12  inches. 
Consequently  the  angle  vrhich  one  division  of  the  scale  subtends,  as  seen  from  the 
mirror,  is  7'.  ll"-2,  or  the  angular  movement  of  the  normal  to  the  mirror,  cor- 
responding to  a  change  of  one  division  of  scale  reading,  is  3'.  35"-6. 

But  the  angular  movement  of  the  normal  to  the  mirror  is  not  the  same  as  the 
angular  movement  of  the  magnet,  but  is  less  in  the  proportion  of  unity  to  the  cosine 
of  the  angle  which  the  normal  to  the  mirror  makes  with  the  magnet,  or  in  the  pro- 
portion of  unity  to  the  sine  of  the  angle  which  the  plane  of  the  mirror  makes  with 
the  magnet.  This  angle,  as  already  stated,  is  52f°,  therefore  dividing  the  result 
just  obtained,  3'.  35"'6,  by  Sin.  52f °,  the  angular  motion  of  the  magnet  corresponding 
to  a  change  of  one  division  of  scale  reading  is  found  to  be  4'.  30"'9. 

The  variation  of  vertical  force,  in  terms  of  the  whole  vertical  force,  producing 
angular  motion   of  the   magnet   corresponding   to   change  of  one   division  of  scale 

reading  =  cotau.  dip  X  i  y,  j  X  value  of  one  division  in  terms  of  radius,  in  which 
T  is  the  time  of  vibration  of  the  magnet  in  the  horizontal  plane,  and  T  that  in  the 
vertical  plane.  From  January  4  to  June  20,  assuming  T  =  17'"255,  T  =  15^*223, 
and  dip  =  67°.  34]-',  the  change  of  vertical  force  corresponding  to  change  of  one 
division  of  scale  reading  was  found  to  be  0-000696  ;  from  June  21  to  August  15, 
with  the  same  value  for  T',  and  assuming  T  =  18'-647,  and  dip  =  67^.  33i',  it 
was  found  to  be  0-000464  ;  from  October  3  to  December  31  with  T  =  17^-171,  T  = 
13^-884,  and  dip  =  67°.  34f ',  it  was  found  to  be  0-000829.  These  values  have  been 
severally  used  during  the  periods  mentioned  for  conversion  of  the  observed  scale 
readings  into  parts  of  the  whole  vertical  force. 

The  method  of  observing  with  the  vertical  force  magnet  is  precisely  similar  to 
that  described  for  the  horizontal  force  magnet,  remarking  the  time  of  vertical 
vibration  (see  page  ,vx),  and  the  hours  of  observation  are  the  same.  The  wire 
in  the  fixed  telescope  is  here  horizontal,  and  as  the  magnet  oscillates  the  divisions  of 
the  scale  are  seen  to  pass  upwards  and  downwards  in  the  field  of  view. 

In  the  same  way  as  described  for  the  horizontal  force  magnet  a  thermometer  is 
provided  whose  bulb  projects  into  the  interior  of  the  magnet  box.  Readings  are 
taken  usually  at  0",  l^  2^  3",  9\  21\  22\  and  23''.    Its  index  error  is  insignificant. 

The  photographic  register  of  the  movements  of  the  vertical  force  magnet  is  made 
on  a  cylinder  of  the  same  size  as  that  used  for  declination  and  horizontal  force, 
driven  also  by  chronometer  movement.  The  cylinder  is  here  placed  vertical  instead 
of  horizontal,  and  upijorluiiity  is  taken  to  register  on  the  same  cylinder  the  varia- 
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tions  of  the  barometer.  The  slit  is  horizontal,  and  other  arrangements  are  generally 
similar  to  those  already  described  for  declination  and  horizontal  force.  The  concave 
mirror  carried  by  the  magnet  is  4  inches  in  diameter  (1  inch  from  October  3),  and 
the  slit  is  distant  from  it  about  22  inches,  being""  placed  a  little  out  of  the  straight 
line  joining  the  mirror  and  the  registering  cylinder.  There  is  a  slight  deviation 
in  the  further  optical  arrangements.  Instead  of  a  reflecting  prism  (as  for  declination 
and  horizontal  force)  the  converging  horizontal  beam  from  the  concave  miiTor 
falls  on  a  system  of  plano-convex  cylindrical  lenses,  placed  in  front  of  the  cylinder, 
with  their  axes  parallel  to  that  of  the  cylinder.  The  trace  is  made  on  the  western 
side  of  the  cylinder,  the  position  of  the  magnet  being  so  adjusted  that  the  spot  of 
light  shall  fall  also  on  the  lower  part  of  the  sheet.  A  base  line  is  photographed, 
and  the  record  is  interrupted  at  each  hour  by  the  clock,  and  occasionally  by  the 
observer,  for  establishment  of  time  scale,  in  the  same  way  as  for  the  other  magnets. 
The  length  of  the  time  scale  is  the  same  as  that  for  the  other  magnetic  registers. 

The  scale  for  measure  of  ordinates  of  the  photographic  curve  is  determined  as 
follows : — The  distance  from  the  concave  mirror  to  the  surface  of  the  registering 
cylinder  is  100*2  inches.  But  the  double  of  this  measure,  or  200"4  inches,  is  the 
distance  that  determines  the  extent  of  motion  on  the  cylinder  of  the  spot  of  light, 
which,  in  inches,  for  a  change  of  O'Ol  part  of  the  whole  vertical  force,  will  therefore 

be  =  200-4  X  tau.  dip  X  ('p,V  X  0-01.  Using  the  values  of  T,  T',  and  of  dip, 
before  given  (page  *.*!/),  the  movement  of  the  spot  of  light  on  the  cylinder  for  a 
change  of  O'Ol  of  vertical  force  is  thus  found  to  be,  for  the  period  January  4  to 
June  20,  3-779  inches,  for  the  period  June  21  to  August  15,  5-666  inches,  and  from 
October  3  to  December  31,  3-175  inches,  and  with  these  units  the  scales  for  measure 
of  the  curve  ordinates  were  constructed.  Ease  line  values  are  then  determined,  and 
written  on  the  sheets,  exactly  in  the  same  way  as  was  described  for  horizontal  force. 
In  regard  to  the  temperature  correction  of  the  vertical  force  magnet,  it  is  only 
necessary  here  to  say  that,  according  to  a  series  of  experiments  made  at  the 
same  time  as,  and  in  a  similar  manner  to  those  for  the  horizontal  force  magnet 
(page  xviii),  it  appeared  that  an  increase  of  1°  of  temperature  (Fahrenheit)  produced 
an  apparent  increase  of  -000880  of  the  whole  vertical  force.  This  is  an  amount  of 
change  not  only  much  largei'  than  has  ever  before  been  found,  but  it  is  also  one 
which  does  not  follow  the  usual  law  of  increase  of  temperature  producing  loss  of 
magnetic  power.  Yet  since  the  effect  produced  is  that  due  to  the  action  of  tem- 
perature on  the  various  parts  of  the  mounting  of  the  magnet  as  well  as  on  the 
magnet  itself,  the  result  should  be  superior  to  those  found  by  action  on  the  magnet 
alone,  as  in  all  former  experiments.  There  would  appear,  therefore,  to  be  no  doubt 
of  its  accuracy  in  the  actual  case. 
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After  the  substitution  of  a  small  mirror  for  the  Jai-ge  photogi'aphic  mirror  hitherto 
used  (see  page  xx)  other  observations  made  1882  October  for  determination  of  the 
temperature  correction  in  the  new  condition  of  the  magnet  gave  for  an  increase  of 
l"  of  temperature  an  apparent  increase  0-00020  of  vertical  force.  The  value  of  the 
coefficient  is  thus  greatly  reduced,  although  still  not  following  the  ordinary  law  of 
increase  of  temperature  producing  loss  of  magnetic  power.  In  practice  a  nearly 
uniform  temperature  is  as  far  as  possible  maintained. 

Dip  Instrument. — The  instrument  with  which  the  observations  of  magnetic  dip 
have  been  made  during  the  year  1882  is  that  which  is  known  as  Airy's  instrument. 
It  is  mounted  on  a  stout  block  of  wood  in  the  Magnet  Office  No.  7.  The  plan  of 
the  instrument  was  arranged  by  Sir  G.  B.  Airy  so  that  the  points  of  the  needles 
should  be  viewed  by  microscopes,  and  if  necessaiy  observed  whilst  the  needles  were 
in  a  state  of  vibration,  that  there  should  be  power  of  employing  needles  of  different 
lengths,  and  that  the  field  of  view  of  each  microscope  should  be  illuminated  from  the 
side  opposite  to  the  observer,  in  such  way  that  the  needle  point  should  form  a  dark 
image  in  the  bright  field. 

The  instrument  is  adapted  to  the  observation  of  needles  of  9  inches,  6  inches,  and 
3  inches  in  length.  The  main  portion  of  the  instrument,  that  in  which  the  needle 
under  observation  is  placed,  consists  of  a  square  box  made  of  gun  metal  (carefully 
selected  to  ensure  freedom  from  iron),  with  back  and  front  of  glass.  Six  microscopes, 
so  planted  as  to  command  the  points  of  the  three  diff'erent  lengths  of  needles,  are 
attached  to  a  horizontal  axis  which  allows  them  to  be  turned  round  in  the  vertical 
plane  so  as  to  follow  the  points  of  the  needles  in  the  different  positions  which  in 
observation  they  take  up.  The  object  glasses  and  field  glasses  of  the  microscopes  are 
within  the  front  glass  plate,  their  eye  glasses  being  outside,  and  turning  with  them  on 
the  same  axis.  Upon  the  plane  side  of  each  field  glass  (the  side  next  the  object  glass 
and  on  which  the  image  of  the  needle  point  is  formed)  a  scale  is  etched.  And  on  the 
inner  side  of  the  front  glass  plate  is  etched  the  graduated  circle,  divided  to  10',  and 
read  by  two  verniers  to  10".  The  verniers  (thin  plates  of  metal,  with  notches  instead 
of  lines,  being  thus  adapted  to  transmitted  light)  are  carried  by  the  horizontal  axis, 
inside  of  the  front  glass  plate,  their  reading  lenses,  attached  to  the  same  axis,  being 
outside.  Proper  clamp  with  slow  motion  is  provided.  The  microscopes  and  verniers 
are  illuminated  by  one  gas  lamp,  the  light  from  which  falling  on  eight  corresponding- 
prisms  is  thereby  directed  to  each  separate  microscope  and  vernier.  The  prisms  are 
carried  behind  the  back  glass  plate  on  a  circular  frame  in  such  way  that,  on  reversion 
of  the  instrument  in  azimuth,  the  whole  set  of  prisms  can  at  one  motion  of  the  frame 
be  shifted  so  as  to  bring  each  one  again  opposite  to  its  proper  microscope  or  vernier. 

The  whole  of  the  apparatus  is  planted  upon  a  circular  horizontal  plate,  admitting 
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of  rotation  in  azimnth  :  a  prradnated  circle  near  the  circnmference  of  the  plate  is  read 
by  two  fixed  verniers. 

A  brass  zenith  point  needle,  having  points  corresponding  in  position  to  the  three 
different  lengths  of  dip  needles,  is  used  to  determine  the  zenitli  point  for  each 
particular  length  of  needle. 

The  instrument  carries  two  levels,  one  parallel  to  the  plane  of  the  vertical  circle, 
the  other  at  right  angles  to  that  plane,  by  means  of  which  the  instrument  is  from 
time  to  time  adjusted  in  level.  The  readings  of  the  first-mentioned  level  are  also 
regularly  employed  to  correct  the  apparent  value  of  dip  for  any  small  outstanding 
error  of  level :  the  correction  seldom  exceeds  a  very  few  seconds. 

The  needles  in  regular  use  are  of  the  ordinary  construction,  they  are  two  9-iuch 
needles,  Bi  and  B.,  two  6-inch  needles,  C,  and  C.,  and  two  3-inch  needles,  Di  and  D.. 

Until  1882  March  29  the  Naylor  equatoreal  occupied  the  same  position  in  the 
South  Ground  as  .since  1879  October.  Its  proximity  to  the  Dip  and  Deflexion 
instruments  has,  however,  been  found  (see  Introduction,  1879,  p.  vi.)  to  exercise  no 
appreciable  influence  on  the  indications  of  these  instruments.  On  1882  March  29  it 
was  moved  away  a  considerable  distance,  quite  out  of  range  of  any  sensible  dis- 
turbing action. 

Deflexion  Instrument. — The  observations  of  deflexion  of  a  magnet  in  combination 
with  observations  of  vibration  of  the  deflecting  magnet,  for  determination  of  the 
absolute  intensity  of  magnetism,  are  made  with  a  unifilar  instrument,  which,  with 
the  exception  of  some  slight  modification  of  the  mechanical  an-angements.  is  similar 
to  those  issued  from  the  Kew  Observatory.  It  is  mounted  on  a  block  of  wood  in  the 
Magnet  Office  No.  7,  on  the  south  side  of  the  Dip  instrument. 

The  deflected  magnet,  whose  use  is  merely  to  ascertain  the  proportion  which  the 
power  of  the  deflecting  magnet  at  a  given  distance  bears  to  the  power  of  terrestrial 
magnetism,  is  3  inches  long,  and  carries  a  small  plane  mirror,  to  which  is  directed  a 
telescope  fixed  to  and  rotating  with  the  frame  that  carries  also  the  suspension  piece 
of  the  deflected  magnet :  a  scale  fixed  to  the  telescope  is  seen  by  reflexion  at  the 
plane  mirror.  The  deflecting  magnet  is  a  hollow  cylinder  4  inches  long,  containing 
in  its  internal  tube  a  collimator,  by  means  of  which  in  another  apparatus  its  time  of 
vibration  is  observed.  In  observations  of  deflexion  the  deflecting  magnet  is  placed 
on  the  transverse  deflection  rod,  carried  by  the  rotating  frame,  at  the  distances  I'O 
foot  and  1-3  foot  of  the  engraved  scale  from  the  deflected  magnet,  and  with  one  end 
towards  the  deflected  magnet.  Observations  are  made  at  the  two  distances  men- 
tioned, with  the  deflecting  magnet  both  east  and  west  of  the  deflected  magnet,  and 
also  with  its  poles  in  i'eversed  positions.  The  fixed  horizontal  circle  is  10  inches  in 
diameter:   it  is  graduated  to  10',  and  read  by  two  verniers  to  10". 
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It  will  be  convenient  in  this  case  to  include  with  the  description  of  the  instrument 
an  account  of  the  method  of  reduction  employed,  in  which  the  Kew  precepts  and 
generally  the  Kew  notation  are  followed.  Previous  to  the  establishment  of  the 
instrument  at  the  Eoyal  Observatory  the  values  of  the  various  instrumental  constants, 
as  determined  at  the  Kew  Observatory,  were  kindly  communicated  by  Professor 
Balfour  Stewart,  and  have  been  since  used  in  the  reduction  of  all  observations  made 
with  the  instrument  at  Greenwich. 

The  instrumental  constants  as  thus  furnished  are  as  follows : — 
The  increase  in  the  magnetic  moment  of  the  deflecting  magnet  produced  by  the 
inducing  action  of  a  magnetic   force  equal  to  unity  of  the  English  system  of 
absolute  measurement  =  /x  =  0-00015587. 
The  correction  for  decrease  of  the  magnetic  moment  of  the  deflecting  magnet  re- 
quired in  order  to  reduce  to  the  temperature  35°  Fahrenheit  =  q  =  0-00013126 
{t  —  35)  +  0-000000259  {t  —  35)- :  t  representing  the  temperature  at  which 
the  observation  is  made. 
Moment    of    inertia    of    the    deflecting    magnet  =   Jv.      At    temperature    30*^, 

log.  K  =  0-66643  :  at  temperature  90°  =  0-66679. 
The  distance  on  the  deflection  rod  from  l"-0  east  to  l"-0  west  of  the  engraved 
scale,  at  temperature  62°,  is  too  long  by  0-0034  inch,  and  the   distance  from 
l"-3  east  to  l"-3  west  is  too  long  by  0-0053  inch. 
The  adopted   value  of  /v  was  confirmed   in   the  year   1878  by  a  new  and   entirely 
independent  determination  made  at  the  Royal  Observatory,  giving  log.  A' at  tempera- 
ture 30°  =  0-66727. 

If,  in  the  deflection  observation,  r  =  apparent  distance  of  centre  of  deflecting 
magnet  from  deflected  magnet,  corrected  for  scale  error  and  temperature  (taking 
expansion  of  scale  for  1°  =.  -00001),  and  u  =  observed  angle  of  deflexion,  then 
putting  Ai  =  I  r'  sin.  «  1 1  +  ^  +  ^yj,  in  which  /■  =1-0  foot;  and  A.,  =  corre- 
sponding expression  for  r  =  1-3  foot ;  P  =  ^^^'f,'  ;  but  this  is  not  convenient  for 

logarithmic  computation,  especially  as  the  logarithms  of  Aj  and  A^,  are,  in  the  calcu- 
lation, first  obtained.    The  difTerence  between  Aj  and  A^  being  small,  P  may  be  taken 

equal  to  (Log.  k,  -  Log.  A,)  ^^.qq  2 i)u,oin\ns  =  (^o&-  ^i  "  ^^g-  ^2)  X  5'64.  A 
mean  value  of  P  is  adopted  from  various  observations  ;  then  m  being  the  magnetic 
moment  of  the  deflecting  magnet,  and  X  the  Horizontal  component  of  the 
Earth's  magnetic  force,  ^"^  =  A^  x  (i  —  ^  J  from  observation  at  distance  LO  foot,  or 
=  A,  X  (\-  jTggJ  from  that  at  distance  1-3  foot.     The  mean  of  these  is  adopted  for 
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For  determination,  from  the  observed  vibrations,  of  the  value  of  niX,  let  T,  =  time 
of  vibration  of  the  deflecting  magnet  corrected  for  rate  and  arc  of  vibration,  then 
T-  =  Ti"  {  1  +  ^  "*"  ■"  ^j  —  5  } ,  in  which  ^  is  the  ratio  of  the  torsion  force  of  the 
suspension  thread  of  the  deflecting  magnet  to  the  earth's  directive  force.  And 
mX  =  %f»r-  The  adopted  time  of  vibration  is  the  mean  of  100  vibrations  observed 
immediately  before,  and  100  observed  immediately  aft«r  the  observations  of  deflexion. 


The  computation  is  made  with  reference  to  English  measure,  taking  as  units  of  length 
and  weight  the  foot  and  grain,  but  it  is  desirable  to  express  X  also  in  metric  measure. 
If  the  English  foot  be  supposed  equal  to  a  times  the  millimetre  and  the  grain  equal  to 
3  times  the  milligramme,  then  for  reduction  to  metric  measure  ^  ^^*i  '"^  must  be 
multiplied  by  a*  and  a-0  respectively,  or  X  must  be  multiplied  by  \/ 1-  Taking  the 
metre  as  equal  to  39-37079  inches,  and  the  gramme  as  equal  to  15-43249  grains,  the 
factor  by  which  X  is  to  be  multiplied  in  order  to  obtain  X  in  metric  measure  is 

0-46108  =  .TT7V371.  The  values  of  X  in  metric  measure  thus  derived  fi'om  those  in 
English  measure  are  given  in  the  proper  table.  Values  of  X  in  terms  of  the 
centimetre  and  gramme,  known  as  the  C.G.S.  unit  (centimetre-gramme-second  unit), 
are  readily  obtained  by  dividing  those  referred  to  the  millimetre  and  milligramme 
by  10. 

Earth  Current  Apparatus. — For  observation  of  the  spontaneous  galvanic  currents 
which  in  some  measure  are  almost  always  discoverable  in  the  earth,  and  which  are 
occasionally  very  powerful,  two  insulated  wires  having  earth  connexions  at  Angerstein 
Wharf  (on  the  bank  of  the  River  Thames  near  Charlton)  and  Lady  Well  for  one 
circuit ;  and  at  the  Morden  College  end  of  the  Blackheath  Tunnel  and  the  North 
Kent  East  Junction  of  the  South-Eastem  Railway  for  the  other  circuit,  have  been 
employed.  The  connecting  wires  pass  from  the  Royal  Observatory  to  the  Green- 
wich Railway  Station  and  thence,  by  kind  permission  of  the  Directors  of  the 
South-Eastern  Railway  Company,  along  the  lines  of  the  South-Eastem  Railway 
to  the  respective  earths,  in  each  casea  copper  plate.  The  direct  distance  between 
the  earth  plates  of  the  Angerstein  Wharf — Lady  Well  circuit  is  3  miles,  and  the 
azimuth  of  the  line,  reckoning  from  magnetic  north  towards  east,  50° ;  in  the 
Blackheath — North  Kent  East  circuit  the  direct  distance  is  2^  miles,  and  the  azimuth, 
from  magnetic  north  towards  west,  46°.  The  actual  lengths  of  wire  in  the  circuitous 
courses  which  the  wires  necessarily  take  in  order  to  reach  the  Observatory  registering 
apparatus  are  about  1\  miles  and  5  miles  respectively.  The  identity  of  the  four 
branches  is  tested  from  time  to  time  as  appears  necessary. 
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In  each  circuit  iit  the  Royal  Obsei'vatory  there  is  phiced  a  horizontal  galvanometer, 
having  its  magnet  suspended  by  a  hair.  Each  galvanometer  coil  contains  loO  turns 
of  No.  29  copper  wire,  or  the  double  coil  of  each  instrument  consists  of  300  turns 
of  wire.  They  are  placed  on  opposite  sides  of  the  registering  cylinder,  which 
is  of  course  horizontal.  One  galvanometer  stands  towards  one  end  of  the 
cylinder,  and  the  other  towards  the  other  end,  and  each  carries,  on  a  light 
stalk  extending  downwards  from  its  magnet,  a  small  plane  mirror.  Immediately 
above  the  cylinder  are  placed  two  long  reflecting  prisms  which,  except  that 
they  are  each  but  half  the  length  of  the  cylinder,  and  are  placed  end  to 
end,  are  generally  similar  to  those  used  for  magnetic  declination  and  horizontal 
force,  the  front  convex  surface  facing  opposite  ways,  each  one  towards  the 
mirror  of  its  respective  galvanometer.  In  each  case  the  light  of  a  gas  lamp, 
passing  through  a  vertical  slit  and  a  vertical  cylindrical  lens,  falls  upon  the 
galvanometer  mirror,  which  reflects  the  converging  beam  to  the  convex  sur- 
face of  the  reflecting  prism,  by  whose  action  it  is  made  to  form  on  the  paper 
on  the  cylinder  a  small  spot  of  light;  thus  all  the  azimuthal  motions  of  the 
galvanometer  magnet  are  registered.  The  extent  of  trace  for  each  galvanometer 
is  thus  confined  to  half  the  length  of  the  cylinder,  which  is  of  the  same 
size  as  those  used  for  the  magnetic  registers.  The  arrangements  for  turning  the 
cylinder,  automatically  determining  the  time  scale,  and  forming  a  base  line  are 
similar  to  those  which  have  been  before  described.  "When  the  traces  on  the 
paper  are  developed  the  parts  of  the  registers  which  appear  in  juxtaposition 
correspond,  as  for  declination  and  horizontal  force,  to  the  same  Greenwich  time, 
and  the  scale  of  time  is  of  the  same  length  as  for  the  magnetic  registers. 


§  5.  Magnetic.  Reductixms. 

The  results  given  in  the  Magnetic  Section  refer   to  the  astronomical  day. 

Before  proceeding  to  discuss  the  photographic  records  of  magnetic  declination, 
horizontal  force,  and  vertical  force,  they  were  divided  into  two  groups,  one  including 
all  days  on  which  the  traces  showed  no  particular  disturbance,  and  which  therefore 
were  suitable  for  the  determination  of  diurnal  inequality ;  the  other  comprising 
days  of  unusual  and  violent  disturbance,  when  the  traces  were  so  irregular  that  it 
appeared  impossible  to  treat  them  except  by  the  exhibition  of  every  motion  of  each 
magnet  through  the  day.  Following  the  principle  of  separation  hitherto  adopted, 
there  are  15  days  in  the  year  1882  which  have  been  classed  as  days  of  o-reat 
disturbance.     These  are  April   16,    17,   19,  20,  June  24,  August  4,  October  2,  5, 

d  2 
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Xovember  12.  liJ,  17,  18,  19,  20,  and  21.  There  was  lesser  disturbance  on  V.i  days, 
viz.:  Jannarv  IS).  February  1,  20,  Jnne  14.  July  10.  30.  31.  Se])teniber  11. 
November  11,  14.  25,  December  20  and  21. 

Separating  the  days  of  great  disturbance,  to  be  treated  of  hereafter,  the  photo- 
graphic sheets  for  the  remaining  quiet  days,  including  those  of  lesser  disturbance, 
were  thus  ti'eated.  Through  each  photographic  trace  a  pencil  line  was  drawn  repre- 
senting the  general  form  of  the  curve,  without  its  petty  irregularities.  The  ordinate? 
of  these  pencil  curves  were  then  measured,  with  the  proper  pasteboard  scales,  at 
every  hour,  the  measures  being  entered  in  a  form  having  double  argument,  the 
vertical  argument  ranging  through  the  24  hours  of  the  astronomical  day,  and  the 
horizontal  argument  through  the  days  of  a  calendar  month,  the  means  of  the 
numbers  standing  in  the  vertical  columns  giving  the  mean  daily  value  of  the  element, 
and  the  means  of  the  numbers  in  the  horizontal  columns  the  mean  monthly  value 
at  each  hour  of  the  day.  Tables  I.  to  III.  contain  the  results  for  declination. 
Tables  IV.  to  VIII.  those  for  horizontal  force,  with  corresponding  tables  of 
temperature,  and  Tables  IX.  to  XIII.  those  for  vertical  force,  with  corresponding 
tables  of  temperature.  Table  XIV.  gives  the  mean  diurnal  inequalities  for 
declination,  horizontal  force,  and  vertical  force  for  the  year. 

The  temperature  of  the  horizontal  and  vertical  foi'ce  magnets  was  main- 
tained so  nearly  uniform  through  each  day  that  the  determination  of  the  diurnal 
inequalities  of  horizontal  and  vertical  force  should  possess  great  exactitude, 
although  in  regard  to  vertical  force  the  magnitude  of  the  temperature  co-efficient, 
during  the  early  portion  of  the  year,  introduces  an  element  of  some  uncertainty. 
It  was  not  possible  under  the  circumstances  to  maintain  similar  uniformity  of 
temperature  through  the  seasons,  a  point  however  of  less  importance.  Following 
the  principle  adopted  for  many  years,  the  results  are  given  uncorrected  for 
temperature,  but  accompanied  by  corresponding  tables  of  temperature.  It  is 
deemed  best  that  in  the  yeai-ly  volumes  the  results  should  be  thus  exhibited, 
as  more  easily  admitting  of  independent  examination.  When,  as  is  done  from 
time  to  time,  the  results  for  series  of  years  are  collected  for  general  discussion, 
the  temperature  corrections  are  duly  taken  into  account. 

The  variations  of  declination  are  given  in  the  sexagesimal  division  of  the  circle, 
and  those  of  horizontal  and  vertical  force  in  parts  of  the  whole  horizontal  and 
vertical  forces  respectively.  The  results  contained  in  Tables  III.,  VIII.,  XIII.,  and 
XIV.  have  been  also  expressed  in  terms  of  Gauss's  absolute  unit,  as  referred  to  the 
metrical  system  of  the  millimetre-milligramme-second. 

The  factors  for  conversion  from  the  former  to  the  latter  system  of  measures  are 
as  follows :— 
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For  varialion  of  ilcclinalioii,  oxprpsscil  in  minutt's,  the  factor  is 
H.F.  metrical  x  sin  1'  =  1-S04  x  siu  1'  =  ()O005248. 

For  horizontal  force 

.     ,  11.  F.  metrical 

Vaiiatioii  ol  H.  1'.  metiical    —     ,-,      tt  V'     X    torinei- variation  ==  rS04  X  former  variation, 

rormer  rl.  r . 

the  former  H.  F.  being  =  1. 

For  vertical  force 

,r     ■  ..         ,ir  o        ,  ■     ,         V.  F.  metrieal         ,.  .     . 

Variation  ot  V.  1'.  metrical   =    ^, ^r.— ,,     x    former  variation. 

tormer  V.  1-. 

The  former  V.  F.  =  1.  but  the  V.  F.  metrical  =  H.  F.  metrical  x  tan  dip,  hence 
taking  dip  =  67°.  34', 

Variation  of  V.  F.  metrical  —  1  '804  X  tan  fi"'.  34'  x  former  variation 
=  4 '3696   X  former  variation. 

The  measures  as  referred  to  the  millimetre-milligramme-second  are  convertible 
into  measures  on  the  centimetre-gramme-second  (C.  G.  S.)  system  by  dividing  by  10. 

Tables  XV.  and  XVI.,  now  given  for  the  first  time,  exhibit  respectively  the 
diurnal  range  of  declination  and  horizontal  force  on  each  separate  day,  as  determined 
from  the  24  hourly  ordinates  of  each  element  measured  from  the  photographic 
register  (as  explained  on  page  xxviii),  and  the  monthly  means  of  these  numbers. 
In  these  tables  the  results  for  horizontal  force  are  corrected  fur  temperature.  The 
monthly  means  for  declination  are  such  as,  in  previous  volumes,  have  been  given 
in  the  final  column  of  Table  III. ;  the  daily  values  have  not  before  been  given. 

In  the  Tables  of  magnetic  dip,  the  result  of  each  separate  observation  of  dip  with 
each  of  the  six  needles  in  ordinary  use  is  given,  and  also  the  concluded  monthly  and 
yearly  values  for  each  needle. 

The  results  of  the  observations  for  absolute  measure  of  horizontal  force  require 
no  special  remark,  the  method  of  reduction  and  all  necessary  explanation  having 
been  given  with  the  description  of  the  instrument. 

No  numerical  discussion  of  earth  current  records  is  contained  in  the  present 
volume. 

In  the  treatment  of  disturbed  days  it  has  been  the  custom  in  previous  years  to 
measure  out  for  each  element  all  salient  points  of  the  curves  and  to  print  the  numerical 
values.  But  in  the  present  volume  it  has  been  considered  preferable  to  give  instead 
reduced  copies  of  the  actual  photographic  curves  (reproduced  by  photo-lithography 
from  full-sized  tracings  of  the  original  photographs),  adding  thereto  copies  of 
the  corresponding  earth  current  curves.  The  registers  thus  exhibited  are  those  for 
the  days  of  great  and  of  lesser  disturbance  mentioned  on  pages  xxvii  and  xxviii. 
A  few  other  days  in  November  have  been  added  in  order  to  complete  the  series 
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for  the  period  of  visibility  of  the  great  November  suiusjjot.  which  appeared  on  the 
eastern  limb  of  the  Sun  on  November  1 1 ,  and  disappeared  at  the  western  limb  on 
November  25. 

The  plates  are  preceded  by  a  brief  description  of  (///  significant  magnetic  motions 
(superposed  on  the  ordinary  diurnal  movement)  recorded  throughout  the  year. 
These,  in  combination  with  the  plates,  give  very  complete  information  on  magnetic 
disturbances  during  the  year  1882.  affording  thereby,  it  is  hoped,  facilities  for 
making  comparison  with  solar  phenomena. 

Referring  now  again  to  the  plates,  it  may  be  remarked  that  on  each  day,  with 
few  exceptions,  five  distinct  registers  are  given,  viz. :  declination,  horizontal  force, 
vertical  force,  and  the  two  earth  currents,  all  necessary  inforaiation  for  proper 
understanding  of  the  plates  being  given  in  the  notes  on  page  (xxviii).  No  attempt 
has  been  made  to  determine  earth  current  scales  in  terms  of  any  electrical  unit, 
but  it  tnay  be  stated  that  the  instrumental  conditions  are  similar  for  the  two  circuits, 
excepting  that  the  commiuiicating  wire  of  the  E,  circuit  is  longer  than  that  of 
the  E,  circuit  in  tho  proportion  of  3  to  2.  and  that  the  distances  between  the  earth 
plates  of  the  former  and  of  the  latter  are  in  the  proportion  of  6  to  5. 

The  indications  of  horizontal  and  vertical  force  are  given  precisely  as  registered ; 
they  are  therefore  affected,  slightly  as  compared  with  the  amount  of  motion  on 
disturbed  days,  by  the  small  recorded  changes  of  temperature  of  the  magnets.  The 
observed  temperatures  being  inserted  on  the  plates,  reference  to  the  temperature 
coefficients  of  the  magnets,  given  at  page  xix  for  horizontal  force,  and  pages  xxii  and 
xadii  for  vertical  force,  will  show  the  effect  produced.  Briefly,  an  increase  of  nearly 
6°  of  temperature  throws  the  horizontal  force  curve  upward  by  0-001  of  the  whole 
horizontal  force;  an  increase  of  about  V  of  temperature.  Plates  I.  to  VII.,  and 
an  increase  of  5''  of  temperature,  Plates  IX.  to  XXII..  throws  the  vertical  force 
curve  downward  by  0001  of  the  whole  vertical  force. 

The  original  photographs  have  been  reduced  in  the  proportion  of  20  to  1 1  on  the 
plates,  and  the  corresponding  scale  values  are  : — 


Length  in  Inches 


Declination 
throughout 
the  Year. 


Ofo-oi  of 
Horizontal 

Force 
throughout 
the  Year. 


Of  ooi  of  Vertical  Force. 


June  2  1 

to 

August  I 


On  the  Photographs  - 
On  the  Plates 


4-691 
2-.580 


2-464 
1-35.5 


-^■779 

2-078 


5-666 
3-II6 


3-175 
1-746 
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But  these  scale  values  are  jiot  immediately  comparable  tor  the  different  eloirients, 
and  it  will  therefore  be  desirable  to  refer  them  all  to  the  same  unit,  say  O'Ol  of  the 
horizontal  force. 

TaMng  1°  of  Declination  =  0175  of  Horizontal  Force 

and  Vertical  Force  =  Horizontal  Force  X  tan.  dip  [dip  =  G7°.  34'] 
we  have  the  following-  equivalent  scale  values  for  the  different  elements,  as  applying 
to  the  plates  ; — 


Horizontal  Force. 


For  Vertical  Force  Curve. 


For  Declination  For  Horizontal 

Curve  Force  Curve 

throughout  throughout 

the  Tear.  the  Year. 


.January  4 


October  3 


It  may  be  convenient  to  give  also  comparative  scale  values  for  the  different 
systems  of  absolute  measurement,  viz. : — 

Foot-grain-second,  or  British  unit,  in  terms  of  which  Mean  H.  F.  for  1882  =  3*913 

Millimetre-milligramme-second,  or  Metric  unit,  „  „  „  =  1'804 

Centinietre-grainme-second,  or         C.  G.  S.  unit,  „  „  ,,  =  0'1804 

Dividing  therefore  the  scale  values  last  given  by  3-913,  1-804,  and  0*1804 
respectively,  the  following  comparative  scale  values  for  each  of  the  elements  on 
the  plates  as  referred  to  0-01  of  these  units  respectively  are  found : — 


British 
Metric  - 
C.  O.  S. 


Declination 
throughout 
the  Year. 


0-82 

8-2 


0-35 
0-75 

7-5 


Vertical  Force. 


January  4 

to 
.lune  20. 


0'22 
0-48 


June  21 

to 

August  15. 

0-33 

0-71 

7"' 


October  3 
December  31 

o-i8 
0-40 

4-0 
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Slight  inteiTuptions  in  the  traces  on  the  ])lateR  are  due  to  various  causes.  In 
the  originals  there  are  breaks  at  each  hour  for  time  scale,  so  slight  however  that, 
in  the  copies,  the  traces  could  usually  be  made  continuous  without  fear  of  error : 
in  a  few  cases,  however,  this  could  not  be  done,  as  at  12''  on  April  16,  for  declination. 
Further,  to  check  the  numeration  of  hours,  the  observer  interrupts  the  register  at 
definite  times  for  about  five  minutes,  usually  at  or  near  2''.  30™.  8\  30"",  and 
2P.  30"",  and  at  somewhat  difilerent  times  on  Sundays.  A  weekly  clearing  of  the 
ofas  pipes  also  causes  a  somewhat  longer  interru])tion,  usually  at  about  22''.  as  on 
August  4"*.  22''. 

As  regards  longer  interruptions,  the  register  of  declination  was  lost  on  account  of 
defective  photography  from  April  16''.  23|''  to  17''.  4''.  and  that  of  hoi-izontal  force 
from  April  20''.  0"  to  1''.  from  April  21".  0"  to  3".  and  from  November  16''.  22ih  to 
23i'' :  two  small  portions  of  vertical  force  register  were  similarly  lost  between 
November  17"^.  3^^  and  7''.  The  vertical  force  register  is  also  wanting  from 
October  5"*.  22^''  to  6''.  5''  on  account  of  accidental  interruption  of  the  registration. 

As  respects  earth  currents,  from  July  31".  21''  to  August  1".  0''  the  Ei  circuit 
was  interrupted,  and  from  September  11''.  15''  to  17''  the  E,  register  was  imperfect, 
owing  to  defect  of  instrumental  adjustment. 

From  November  16".  22"+  to  17".  1"  nearly,  and  from  November  17".  S^"  to  6'' 
during  great  magnetic  disturbance,  the  earth  current  motions  were  so  violent  that 
the  records  could  not  be  traced.  In  regard  to  other  earth  current  omissions  in 
November,  it  is  to  be  remarked  that  the  telegraphic  lines  were  injured  in  the  pre- 
vious great  gale  of  October  24,  and  were  more  or  less  defective  during  November. 
The  registers  were  thus  frequently  vitiated  on  account  of  the  defective  insulation. 
Omissions  from  this  cause  occur  on  some  part  of  every  day  from  November  11  to  23. 

On  November  18,  19,  and  21  portions  of  the  Ej  trace  are  from  some  unknown 
cause  temporarily  displaced  with  reference  to  the  instrumental  zero. 

It  will  be  seen  that  when  disturbance  commences  the  first  motion  is  frequently 
abrapt,  and  simultaneous  for  all  elements.  Instances  of  this  occur  at  the  following 
times  :— April  16".  11''.  30'",  April  19".  15".  35'",  June  14".  15".  S'",  August  4".  3".  50"", 
September  11".  14".  50"'.  October  1".  21".  40"",  November  16".  22".  15-",  and 
November  25".  4''.  30'".  Simultaneous  motions  also  occur  on  November  14".  20''.  15"' 
and  November  15".  20".  20'". 

The  original  photographic  records  were  first  traced  on  thin  paper,  the  separate 
records  on  each  day  being  an-anged  one  under  another  on  the  same  sheet,  and 
great  attention  being  paid  to  accuracy  as  regards  the  scale  of  time.  Each  sheet 
containing  the  records  for  one  or  more  days  was  then  reduced  by  photo-lithography, 
in  the  proportion  of  20  to  11,  to  bring  it  to  a  convenient  size  for  insertion  in  the 
printed  volume. 


Standard  axd  Piiotograptiic  Bahometers. 


§  6.  Meteoruloijiad  Instnmvmts. 

Standard  Barometer. — The  standard  barometer,  mounted  in  1840  on  the  southern 
wall  of  the  western  arm  of  the  upper  magnet  room,  is  Newman  No.  64.  Its  tube  is 
0'"-565  in  diameter,  and  the  depression  of  the  mercury  duo  to  capillary  action  is 
0'"-002,  but  no  correction  is  applied  on  this  account.  The  cistern  is  of  glass,  and 
the  graduated  scale  and  attached  rod  are  of  brass ;  at  its  lower  end  the  rod  termi- 
nates in  a  point  of  ivory,  which  in  observation  is  made  just  to  meet  the  reflected 
image,  of  the  point  as  seen  in  the  mercury.  The  scale  is  divided  to  0"'-05.  sub- 
divided by  vernier  to  0'"-002. 

The  readings  of  this  barometer  until  1866  August  20  are  considered  to  be  coinci- 
dent with  those  of  the  Royal  Society's  flint-glass  standard  barometer.  It  then  became 
necessary  to  remove  the  sliding  rod,  for  i-epair  of  its  slow  motion  screw,  which  was 
completed  on  August  30.  Before  the  removal  of  the  rod  the  barometer  had  been 
compared  with  three  other  barometers,  one  of  which,  during  repair  of  the  rod,  was 
used  for  the  daily  readings.  After  restoration  of  the  rod  comparison  was  again 
made  with  the  same  three  barometers  with  the  result  that  (all  three  auxiliary 
barometers  giving  accordant  results)  the  readings  of  the  standard,  in  its  new  state, 
required  a  correction  of  — 0'"'006,  which  correction  has  been  apjilicd  to  every  obser- 
vation, commencing  on  1866  August  30. 

An  elaborate  comparison  of  the  standard  barometers  of  the  Greenwich  and  Kew 
Observatories,  made,  under  the  direction  of  the  Kew  Committee,  by  Mr.  Whipple, 
Superintendent  of  the  Kew  Observatory,  in  the  spring  of  the  year  1877,  showed  that 
the  difference  between  the  two  barometers  (after  applying  to  the  Greenwich 
barometer  readings  the  correction  —  0"'-006)  did  not  exceed  0'"-001.  {Proceedings  of 
the  Royal  Society,  vol.  27,  page  76.) 

The  height  of  the  barometer  cistern  above  the  mean  level  of  the  sea  is  159  feet, 
being  5"  2'°  above  Mr.  Lloyd's  reference  mark  in  the  then  transit  room,  now  the 
Astronomer  Koyal's  official  room  {Philosophical  Transactions,  1831). 

The  barometer  is  usually  read  at  21'',  0'\  3'',  9''  (astronomical).  Each  reading  is 
corrected  by  application  of  the  index  correction  above  mentioned,  and  reduced  to  the 
temperature  32°  by  means  of  Table  II.  of  the  "  Report  of  the  Committee  of  Physics  " 
of  the  Royal  Society.  The  readings  thus  found  are  used  to  determine  the  value 
of  the  instrumental  base  line  on  the  photographic  record. 

Photographic  Barometer.— The  barometric  record  is  made  on   the  same  cylinder 
as  is  used  for  magnetic  vertical  force,  the  register  being  arranged  to  fall  on  the 
upper  half  of  the  cylinder,  on  its  eastern  side.     A  syphon  barometer  fixed  to  the 
Greinwich  Magnetical  akd  Meteokological  Observations,  1882.  e 
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nortlu'rn  wall  of  the  Magnetic  Basement  is  employed,  the  bore  of  the  upper  and 
lower  extremities  of  the  tube  being  about  1"1  inch.  A  metallic  float  is  partly  sup- 
ported by  a  counterpoise  acting  on  a  light  lever,  leaving  a  definite  part  of  its  weight 
to  be  supported  by  the  mercury.  The  lever  carries  at  its  other  end  a  vertical  plate 
of  blackened  mica,  having  a  small  horizontal  slit,  whose  distance  from  the  fulcrum 
is  about  eight  times  that  of  the  point  of  connexion  with  the  float,  and  whose  vertical 
movement  is  therefore  about  four  times  that  of  the  ordinary  barometric  column. 
The  light  of  a  gas  lamp,  passing  through  this  slit  and  falling  on  a  cylindrical  lens, 
forms  a  spot  of  light  on  the  paper.  The  barometer  can,  by  screw  action,  be  raised 
or  lowered  so  as  to  keep  the  photographic  trace  in  a  convenient  part  of  the  sheet. 
A  base  line  is  traced  on  the  sheet,  and  tlie  record  is  interrupted  at  each  hour  by 
the  clock  and  occasionally  by  the  observer  in  the  same  way  as  for  the  magnetic 
registers.  The  length  of  the  time  scale  is  also  the  same.  Registration  was  ■  inter- 
rupted from  August  1 8  to  30,  the  time-piece  which  drives  the  registering  cylinder 
having  been  removed  by  Messrs.  E.  Dent  and  Co.  for  cleaning  and  i-epair. 

The  barometric  scale  is  determined  bj-  experimentally  comparing  the  measured 
movement  on  the  paper  with  the  observed  movement  of  the  standard  barometer ; 
one  inch  of  barometric  movement  is  thus  found  =  4'"'39  on  the  papei-.  Ordinates 
measured  for  the  times  of  observation  of  the  standard  barometer,  combined  with  the 
corrected  readings  of  the  standard  barometer,  give  apparent  values  of  the  base  line, 
from  which  mean  values  for  each  day  are  formed ;  these  are  written  on  the  sheets 
and  new  base  lines  drawn,  as  for  the  magnetic  registers. 

As  regards  the  eSect  of  temperature,  it  will  be  imderstood  from  the  construction 
of  the  apparatus  that  the  photographic  record  is  influenced  only  by  the  expansion  of 
the  column  of  mercury  (about  4  inches  in  length)  in  the  lower  tube  of  the  barometer, 
and  from  this  circumstance,  in  combination  with  the  near  uniformity  of  temperature 
in  the  basement,  no  appreciable  differential  efifect  is  produced  on  the  photographic 
register. 

Dry  and  Wet  Bulh  'Thermometers. —  The  dry  and  wet  bulb  thermometers  and 
maximum  and  minimum  self -registering  thermometers,  both  dry  and  wet,  are 
mounted  on  a  revolving  frame  planned  by  Sir  G.  B.  Airy.  A  vertical  axis  fixed 
in  the  ground,  in  a  position  about  35  feet  south  of  the  south-west  angle 
of  the  Magnetic  Observatory,  carries  the  frame,  which  consists  of  a  horizontal 
board  as  base,  of  a  vertical  board  projecting  upwards  from  it  connected  with  one 
edge  of  the  horizontal  board,  and  of  two  parallel  inclined  boards  (separated  about 
3  inches)  connected  at  the  top  with  the  vertical  board  and  at  the  bottom  with 
the  other  edge  of  the  horizontal  board:  the  outer  inclined  board  is  covered 
with   zinc,  and    the  air  passes  freely  between  all  the   boards.      Tlie  dry  and    wet 
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l)ulb  thermometers  are  mounted  near  the  centre  of  the  vertical  l)oard,  with  their 
bulbs  about  4  feet  from  the  ground ;  the  maximum  and  minimum  thermometers  for 
air  temperature  are  placed  towards  one  side  of  the  vertical  board,  and  those  for 
evaporation  temperature  towards  the  other  side,  with  their  bulbs  at  about  the  same 
level  as  those  of  the  dry  and  wet  bulb  thermometers.  A  small  roof  projecting  from 
the  frame  protects  the  thermometers  from  rain.  The  frame  is  turned  in  azimuth  as 
necessary  to  keep  the  inclined  side  always  towards  the  sun. 

The  corrections  to  be  applied  to  the  thermometers  in  ordinary  use  (except  the 
earth  thermometers)  are  determined  usually  once  each  year  for  the  whole  extent  of 
scale  actually  employed,  by  comparison  with  the  standard  thermometer,  No.  515, 
kindly  supplied  to  the  Royal  Observatory  by  the  Kew  Committee  of  the  Royal 
Society. 

The  dry  and  wet  bulb  thermometers  are  Negretti  and  Zambra,  Nos.  45354  and 
45355  respectively.  Until  January  14  no  correction  was  applied.  From  January  15 
a  correction  of  —  0°*1  was  applied  to  the  readings  of  both  thermometers. 

The  self-registering  thermometers  for  temperature  of  air  and  evaporation  are  all 
by  Negretti  and  Zambra.  The  maximum  thermometers  are  on  Negretti  and 
Zambra's  principle,  the  minimum  thermometers  are  of  Rutherford's  construction. 
To  the  readings  of  No.  8527_^for  maximum  temperature  of  the  air  has  been  applied  a 
correction  of  —  0°"9  ;  to  those  of  No.  4386,  for  minimum  temperature  of  the  air, 
until  January  14  no  correction  was  applied:  from  January  15  a  correction  of  — 0°-2 
was  applied.  The  readings  of  No.  44285  for  maximum  temperature  of  evaporation 
required  a  correction  of  — 0°-4,  and  the  readings  of  No.  3627  for  minimum  tem- 
perature of  evaporation  a  correction  of  -|-1°'2. 

The  dry  and  wet  bulb  thermometers  are  usually  read  at  21'',  C,  3'',  9''  (astro- 
nomical). Readings  of  the  maximum  and  minimum  thermometers  are  usually 
taken  at  21''  and  9''.  Those  of  the  dry  and  wet  bulb  thermometers  are  employed  to 
correct  the  indications  of  the  photographic  dry  and  wet  bulb  thermometers. 

Photographic  Dry  and  Wkt  Bulb  Thermometers. — About  2s  feet  south-south-east 
of  the  south-east  angle  of  the  Magnetic  Observatory,  and  about  25  feet  east-north- 
east of  the  stand  carrying  the  thermometers  for  eye-observation  already  de- 
scribed, is  an  open  shed,  10  ft.  6  in.  square,  standing  upon  posts  8  feet  high, 
under  which  are  placed  the  photographic  thermometers,  the  dry-bulb  towards  the 
east  and  the  wet-bulb  towards  the  west.  Their  bulbs  are  8  inches  in  length  and 
0-4  inch  internal  bore,  and  their  centres  are  about  4  feet  above  the  ground.  A 
registering  cylinder  of  ebonite,  10  inches  long  and  19  inches  in  circumference,  is  placed 
with  its  axis  vertical  between  the  stems  of  the  two  thermometers.     The  registers  are 
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made  simultaneously  on  opposite  sides  of  the  cylinder,  and  to  avoid  any  accidental 
overlapping  of  the  two  I'egisters  the  cylinder  is  made  to  revolve  once  in  about 
52  hom-8.  The  thermometer  frames  are  covered  by  metal  plates  having  longitudinal 
slits,  so  that  light  can  pass  through  the  slit  only  above  the  surface  of  the  mercury. 
At  each  degi'ee  a  fine  cross  wire  is  placed,  thicker  at  the  decades  of  degrees,  and  also 
at  32°,  52°,  and  72°.  A  gas  lamp  is  placed  about  9  inches  from  each  thermometer 
(east  of  the  dry-bulb  and  west  of  the  wet-bulb),  and  in  each  case  the  light,  con- 
densed by  a  cylindrical  lens  with  axis  vertical,  shines  through  the  tube  above  the 
mercury,  and  forms  a  Avell-defined  line  of  light  upon  the  paper.  As  the  cylinder 
revolves  horizontally  under  the  light  passing  through  the  thermometer  tube,  the 
paper  thus  receives  a  broad  sheet  of  photographic  trace,  whose  breadth,  in  the 
direction  of  the  axis  of  the  cylinder,  varies  with  the  varying  height  of  the  mercury 
in  the  thermometer  tube.  When  the  sheet  is  developed  the  whole  of  that  part  of  the 
paper  which  in  each  case  passed  the  slit  above  the  mercury  will  show  photographic 
trace,  with  thin  white  lines  corresponding  to  the  degrees,  the  lower  part  of  the  paper 
remaining  white  ;  thus  the  boundary  of  the  photographic  trace  indicates  the  varying 
temperature.  The  time  scale  is  determined  by  interruption  of  the  traces  made  by 
the  observer  at  registered  times,  usually  three  times  a  day.  The  length  of  24  hours 
on  each  of  the  thermometer  traces  is  about  9  inches.  Registration  was  interrupted 
from  May  4  to  10,  the  timepiece  which  drives  the  registering  cylinder  having  been 
I'emoved  by  Messrs.  E.  Dent  and  Co.  for  repair. 

Radiation  Tiiekmometers. — From  1880  January  31  to  1882  March  4  the  radiation 
thermometers  were  exposed  on  the  grass  south  of  the  magnetic  offices,  in  what  is 
known  as  the  South  Ground.  On  March  4  they  were  removed  to  the  Magnet 
Ground,  to  the  position  (a  little  south  of  the  Magnet  House)  which  they  had 
occupied  before  removal  to  the  South  Ground.  The  thermometer  for  solar  radiation 
is  a  self-registering  mercurial  maximum  thermometer  by  Negretti  and  Zambra, 
No.  38592  ;  its  bulb  is  blackened,  and  the  thermometer  is  enclosed  in  a  glass  sphere 
from  which  the  air  has  been  exhausted.  The  thermometer  for  radiation  to  the  sky 
is  a  self-registering  spirit  minimum  thermometer  of  Rutherford's  construction,  by 
Home  and  Thornthwaite,  No.  3120.  The  thermometers  are  laid  on  short  grass; 
they  recpiire  no  correction  for  index  error. 

Earth  Thermometers. — These  thermometers  were  made  by  Adie,  of  Edinburgh, 
under  the  superintendence  of  Professor  J.  D.  Forbes.  They  are  placed  at  the  north- 
west comer  of  the  photographic  thermometer  shed. 

The  thermometers  are  four  in  number,  placed  in  one  hole  in  the  ground,  the 
diameter  of  which  in  its  upper  half  is  1  foot  and  in  its  lower  half  about  6  inches, 
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each  thermometer  being  attached  in  its  whole  length  to  a  slender  piece  of  wood. 
The  thermometer  No.  1  was  dropped  into  the  hole  to  such  a  depth  that  the  centre 
of  its  bulb  was  24  French  feet  (25-6  English  feet)  below  the  surface,  then  dry  sand 
was  poured  in  till  the  hole  was  filled  to  nearly  half  its  height.  Then  No.  2  was 
dropped  in  till  the  centre  of  its  bulb  was  12  Erench  feet  below  the  surface ;  Nos.  3 
and  4  till  the  centres  of  their  bulbs  were  respectively  6  and  3  French  feet  below  the 
surface  ;  and  the  hole  was  then  completely  filled  Avith  dry  sand.  The  upper  parts 
of  the  tubes  carrying  tlie  scales  were  left  projecting  above  the  surface ;  No.  1  by 
27-5  inches,  No.  2  by  28-0  inches.  No.  3  by  30-0  inches,  and  No.  4  by  32-0  inches.  Of 
these  lengths,  8'5,  10"0,  ll'O,  and  14"5  inches  respectively  are  in  each  case  tube  with 
narrow  bore.  The  length  of  1°  on  tlie  scales  is  1"9  inch,  I'l  inch,  0'9  inch,  and 
0'5  inch  in  each,  case  respectively.  The  ranges  of  the  scales  are  for  No.  1,  46°-0  to 
55°-5  ;  No.  2,  43°-0  to  58°-0 ;  No.  3,  44°-0  to  62°-0 ;  and  for  No.  4,  37°-0  to  68°-0. 

The  bulbs  of  the  thermometers  are  cylindrical,  10  or  12  inches  long,  and  2  or 
3  inches  in  diameter.  The  bore  of  the  principal  part  of  each  tube,  from  the  bulb  to 
the  graduated  scale,  is  very  small ;  in  that  part  to  which  the  scale  is  attached  it  is 
larger ;  the  fluid  in  the  tubes  is  alcohol  tinged  red ;  the  scales  are  of  opal  glass. 

In  consequence  of  the  ranges  of  scale  having  in  previous  years  been  found 
insuflicient,  fluid  has  at  times  been  removed  from  or  added  to  the  thermometers 
as  necessary,  j^roper  corresponding  alteration  being  made  in  the  positions  of  the 
attached  scales.  Information  in  regard  to  these  changes  will  be  found  in  previous 
Introductions. 

The  parts  of  the  tubes  above  the  ground  are  protected  by  a  small  wooden  hut 
fixed  to  the  ground ;  the  sides  of  the  hut  are  perforated  with  numerous  holes, 
and  it  has  a  double  roof ;  in  the  north  face  is  a  plate  of  glass,  through  which  the 
readings  are  taken.  Within  the  hut  are  two  small  thermometers,  one,  No.  5, 
with  bulb  one  inch  in  the  ground,  another,  No.  6,  whose  bulb  is  freely  exposed 
in  the  centre  of  the  hut. 

These  thermometers  are  read  every  day  at  noon,  and  the  readings  are  given 
without  correction.  The  index  errors  of  Nos.  1,  2,  3,  and  4  are  unknown ;  No.  5 
appears  to  read  too  high  by  0°-2,  and  No.  6  by  0'^-4. 


Osler's  Anemometer.  —  This  self -registering  anemometer,  devised  by  A.  Follett 
Osier,  is  fixed  above  the  north-western  turret  of  the  ancient  part  of  the  Observatory. 
For  direction  of  the  wind  a  large  vane,  from  which  a  vertical  shaft  proceeds 
doAvn  to  the  registering  table  within  the  turret,  gives  motion,  by  a  pinion  fixed 
at  its  lower  end,  to  a  rack-work  carrying  a  pencil.  A  collar  on  the  vane  shaft 
beai's   upon  anti-friction  rollers,  running  in  a  cup  of  oil,  rendering  the  vane  very 
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sensitive  to  changes  of  direction  in  light  winds.  The  pencil  marks  a  paper  fixed 
to  a  board  moved  horizontally  and  uniformly  by  a  clock,  in  a  direction  transverse 
to  that  of  the  motion  of  the  pencil.  The  paper  carries  lines  corresponding  to  the 
positions  of  N.,  B.,  S.,  and  W.  of  the  vane,  with  transversal  hour-lines.  The  vane 
is  60  feet  above  the  adjacent  ground,  and  215  feet  above  the  mean  level  of  the  sea. 
A  fixed  mark  on  the  north-eastern  turret,  in  a  known  azimuth,  as  determined  by 
celestial  observation,  is  used  for  examining  at  any  time  the  position  of  the  direction 
plate  over  the  registering  table,  to  which  reference  is  made  by  means  of  a  direction 
pointer  when  adjusting  a  new  sheet  on  the  travelling  board. 

For  the  pressure  of  the  wind  the  construction  is  as  follows.  At  a  distance  of 
2  feet  below  the  vane  there  is  placed  a  circular  pressure  plate  having  an  area  of 
Ig  square  feet,  or  192  square  inches,  which,  moving  with  the  vane,  and  being 
thereby  kept  directed  towards  the  wind,  acts  against  a  combination  of  springs  in 
such  way  that,  with  a  light  wind,  slender  springs  are  first  brought  into  action, 
but,  as  the  wind  increases,  stifiier  springs  come  into  play.  For  a  detailed  account 
of  the  arrangement  adopted  the  reader  is  i-eferred  to  the  Introduction  for  the 
year  1866.  [Until  1866  the  pressure  plate  was  a  square  plate,  1  foot  square,  for 
which  in  that  year  a  circular  plate,  having  an  area  of  2  square  feet,  was  substituted 
and  employed  until  the  spring  of  the  year  1880,  when  the  present  circular  plate, 
having  an  area  of  1^  square  feet,  was  introduced.]  A  short  flexible  chain,  fixed  to 
a  cross  bar  in  connexion  with  the  pressure  plate,  passing  over  a  pulley  in  the  upper 
part  of  the  shaft,  is  then  attached  to  a  copper  wire  running  down  the  centre  of  the 
shaft  to  the  registering  table,  just  before  reaching  which  the  wire  communicates  with 
a  short  length  of  silk  cord,  which,  led  round  a  pulley,  gives  horizontal  motion  to  the 
arm  carrying  the  pressure  pencil.  In  1882  September  a  flexible  brass  chain  was 
substituted  for  the  connecting  copper  wire,  an  alteration  which  has  greatly  increased 
the  delicacy  of  movement  of  the  pressure  pencil,  every  small  movement  of  the 
pressure  plate  being  now  registered.  The  scale  for  pressure,  in  lbs.  on  the  square 
foot,  is  experimentally  determined  from  time  to  time  as  appears  necessary;  the 
pressure  pencil  is  brought  to  zero  by  a  light  spiral  spring. 

A  rain  gauge  of  peculiar  construction  forms  part  of  the  apparatus:  this  is 
described  under  the  heading  "  Rain  Gauges." 

A  new  sheet  of  paper  is  applied  to  the  instrument  every  day  at  noon.  The  scale 
of  time  is  equal  in  length  to  that  of  the  magnetic  registers. 

Robinson's  Anemometer. — This  instrument,  mounted  above  the  small  building  on 
the  roof  of  the  Octagon  Room,  is  constructed  on  the  principle  described  by  the  late 
Dr.   Robinson    in    the    Tramadions  of  the  Boi/al  Irish  Academy,  Vol.    XXIT.     The 
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revolving  hemispherical  cups  are  56  feet  above  the  adjacent  ground,  and  211  feet 
above  the  mean  level  of  the  sea.  The  motion  is  given  by  the  pressure  of  the  wind 
on  four  hemispherical  cups,  each  5  inches  in  diameter,  the  centre  of  each  cup  being 
15  inches  distant  from  the  vortical  axis  of  rotation.  The  foot  of  the  axis  is  a  hollow 
flat  cone  bearing  upon  a  sharp  cone,  which  rises  up  from  the  base  of  a  cup  of  oil. 
An  endless  screw  acts  on  a  train  of  wheels  furnished  with  indices  for  reading  off  the 
amount  of  motion  of  the  air  in  miles,  and  a  pinion  on  the  axis  of  one  of  the  wheels 
draws  upwards  a  rack,  to  which  is  attached  a  rod  passing  down  to  the  pencil,  which 
marks  the  paper  placed  on  the  vertical'  revolving  cylinder  in  the  chamber  below. 
A  motion  of  the  pencil  upwards  through  a  space  of  one  inch  represents  horizontal 
motion  of  the  air  through  100  miles. 

The  cylinder  is  driven  by  a  clock  in  the  usual  way,  and  makes  one  revolution 
in  24  hours.  A  new  sheet  of  paper  is  applied  every  day  at  noon.  The  scale  of  time 
is  equal  in  length  to  that  of  Osier's  Anemometer  and  the  magnetic  registers. 

It  is  assumed,  in  accordance  with  the  experiments  made  by  Dr.  Robinson,  that  the 
horizontal  motion  of  the  air  is  three  times  the  space  described  by  the  centres  of  the 
cups.  To  verify  this  conclusion  experiments  were  made  in  the  year  1860  in  Green- 
wich Park  with  the  anemometer  then  in  use,  not  the  same  as  that  now  employed. 
The  instrument  was  fixed  to  the  end  of  a  horizontal  arm,  which  was  made  to  revolve 
round  a  vertical  axis.  For  more  detailed  account  of  these  experiments  see  the 
Introduction  for  1880.  "With  the  arm  revolving  in  the  direction  N.,  B.,  S.,  W.,  opposite 
to  the  direction  of  rotation  of  the  cups,  for  movement  of  the  instrument  through 
one  mile  1-15  was  registered;  with  the  arm  revolving  in  the  direction  N.,  W.,  S.,  E., 
in  the  same  direction  as  the  rotation  of  the  cups,  0*97  was  registered.  This  was 
considered  to  confirm  suflBciently  the  accuracy  of  the  assumption. 

Rain  Gauges. — During  the  year  1882  eight  rain-gauges  were  employed,  placed  at 
different  elevations  above  the  ground,  com23lete  information  in  regard  to  which 
will  be  found  at  page  (Ixxiii)  of  the  Meteorological  Section. 

The  gauge  No.  1  forms  part  of  the  Osier  Anemometer  apparatus,  and  is  self- 
registering,  the  record  being  made  on  the  sheet  on  which  the  direction  and  pressure 
of  the  wind  are  recorded.  The  receiving  surface  is  a  rectangular  opening 
10  X  20  inches,  equal  to  200  square  inches.  The  collected  water  passes  into  a 
vessel  suspended  by  spiral  springs,  which  lengthen  as  the  water  accumulates, 
until  0*25  inch  is  collected,  the  water  then  discharges  itself  by  means  of  the  following 
modification  of  the  syphon.  A  vertical  copper  tube,  open  at  both  ends,  is  fixed 
in  the  receiver,  with  one  end  just  projecting  l)elow  the  bottom.  Over  this  tube 
there  is  loosely    placed,  in  the  receiver,  a   largei-  tube,   closed  at  the  top.     The 
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accumulating  water,  having  risen  to  the  top  of  the  inner  tube,  begins  to  flow  ofi 
into  a  small  tumbling  bucket,  fixed  in  a  globe  placed  underneath,  and  carried  by  the 
receiver.  When  full  the  bucket  falls  over,  throwing  the  water  into  a  small  exit 
pipe  at  the  lower  part  of  the  globe — the  only  outlet.  The  water  filling  the  bore  of 
the  pipe  creates  a  partial  vacuum  in  the  globe  sufficient  to  cause  the  longer  leg 
of  the  syphon  to  act,  and  the  whole  remaining  contents  of  the  receiver  then  run  off, 
through  the  globe,  to  a  waste  pipe.  The  spiral  springs  at  the  same  time  shorten, 
and  raise  the  receiver.  The  gradual  descent  of  the  Avater  vessel  as  the  rain  falls, 
and  the  immediate  ascent  on  discharge  of  the  water,  act  upon  a  pencil,  and  cause 
a  corresponding  trace  to  be  made  on  the  paper  fixed  to  the  moving  board  of  the 
anemometer.  The  rain  scale  on  the  paper  was  determined  experimentally  by  passing 
a  known  quantity  of  water  through  the  receiver.  Tlie  continuoiis  record  thus  gives 
complete  information  on  the  rate  of  the  fall  of  rain. 

Gauge  No.  2  is  a  ten-inch  circular  gauge,  placed  close  to  gauge  No.  1,  its  receiving 
surface  being  precisely  at  the  same  level.     The  gauge  is  read  daily. 

Gauges  Nos.  3,  4,  and  5  are  eight-inch  circular  gauges,  placed  respectively  on  the 
roof  of  the  Octagon  Room,  over  the  roof  of  the  Magnetic  Observatory,  and  on  the 
roof  of  the  Photographic  Thermometer  Shed.     All  are  read  daily. 

Gauges  Nos.  6,  7,  and  S  are  also  eight-inch  circular  gauges,  placed  on  tlie  gi'ouuu 
south  of  the  Magnetic  Observatory  ;  No.  6  is  the  old  daily  gauge,  IS' d.  7  tlic  old 
monthly  gauge,  and  No.  S  an  additional  gauge  brouglit  into  use  in  July  1^81, 
as  a  check  on  the  readings  of  Nos.  G  and  7,  the  monthly  amounts  collected  by  these 
gauges  showing  occasionally  greater  differences  than  seemed  proper.  All  three 
gauges  have  been  read  daily  since  the  beginning  of  July  1881. 

The  gauges  are  also  read  at  midnight  on  the  last  day  of  each  calendar  mouth. 

Electeometek. — The  electricity  of  the  atmosphere  is  collected  by  means  of  a 
Thomson  self-recording  electrometer,  constructed  by  Mr.  White  of  Glasgow. 

For  a  very  full  description  of  the  principle  of  tlie  electrometer  reference  may  be 
made  to  Sir  William  Thomson's  "  Report  on  Electrometers  and  Electrostatic  Mea- 
surements," contained  in  the  British  Association  Report  for  the  year  18(37.  It  will  be 
sufficient  here  to  give  a  general  description  of  the  instrument  which,  with  its  regis- 
tering apparatus,  is  planted  in  the  Upper  Magnet  Room  on  the  slate  slab  which 
carries  the  suspension  pulleys  of  the  Horizontal  Force  Magnet.  A  tliin  flat  needle  of 
aluminium,  carrying  immediately  above  it  a  small  light  mirror,  is  suspended,  on  the 
bifilar  principle,  by  two  silk  fibres  from  an  insulated  support  within  a  large  Leyden 
jar.  A  little  strong  sulphuric  acid  is  placed  in  the  bottom  of  the  jar,  and  from  the 
lower  side  of  the  needle  depends  a  platinum  wire,  kei)t  stretched  by  a  weight,  which 
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connects  the  needle  with  the  sulphuric  acid,  that  is  with  the  inner  coating  of  the  jar. 
A  positive  charge  of  electricity  being  given  to  the  needle  and  jar,  this  charge  is 
easily  maintained  at  a  constant  potential  by  means  of  a  small  electric  machine  or 
replenisher  forming  part  of  the  instrument,  and  by  which  the  charge  can  be  either 
increased  or  decreased  at  pleasure.  A  gauge  is  provided  for  the  purpose  of  indi- 
cating at  any  moment  the  amount  of  charge.  The  needle  hangs  within  four 
insulated  quadrants,  which  may  be  supposed  to  be  formed  by  cutting  a  circular  flat 
brass  box  into  quarters,  and  then  slightly  separating  them.  The  opposite  quadrants 
are  placed  in  metallic  connexion. 

The  electricity  of  the  atmosphere  is  collected  by  means  of  Sir  William  Thomson's 
water-dropping  apparatus.  For  this  purpose  a  rectangular  cistern  of  copper,  capable 
of  holding  above  30  gallons  of  water,  is  placed  near  the  ceiling  on  the  west  side  of 
the  south  arm  of  the  Upper  Magnet  Room.  The  cistern  rests  on  four  pillars  of 
glass,  each  one  encircled  and  nearly  completely  enclosed  by  a  glass  vessel  containing 
sulphuric  acid.  A  pipe  passing  out  from  the  cistern,  through  the  south  face  of  the 
building,  extends  about  six  feet  into  the  atmosphere,  the  nozzle  from  which  the 
water  flows  being  about  ten  feet  above  the  ground ;  the  water  passing  out  through  a 
very  small  hole,  and  breaking  almost  immediately  into  drops,  the  cistern  is  brought 
to  the  same  electrical  potential  as  that  point  of  the  atmosphere,  which  potential  is, 
by  means  of  a  connecting  wire,  communicated  to  one  of  the  pairs  of  electrometer 
quadrants,  the  other  pair  being  connected  to  earth.  The  varying  atmospheric 
potential  thus  influences  the  motions  of  the  included  needle,  causing  it  to  be  deflected 
from  zero  in  one  direction  or  the  other,  according  as  the  atmospheric  potential  is 
greater  or  less  than  that  of  the  earth,  that  is  according  as  it  is  positive  or  negative 
as  respects  that  of  the  earth. 

The  small  mirror  carried  by  the  needle  is  used  for  the  purpose  of  obtaining 
photographic  record  of  its  motions.  The  light  of  a  gas-lamp,  falling  through  a 
slit  upon  the  mirror,  is  thence  reflected,  and  by  means  of  a  plano-convex 
cylindrical  lens  is  brought  to  a  focus  at  the  surface  of  a  horizontal  cylinder  of 
ebonite,  nearly  7  inches  long  and  16  inches  in  circumference,  which  is  turned  by 
clock-work.  A  second  fixed  mirror,  by  means  of  the  same  gas-lamp,  causes  a 
reference  line  to  be  traced  round  the  cylinder.  The  actual  zero  is  found  by 
cutting  ofl'  the  cistern  communication,  and  placing  the  pairs  of  quadrants  in 
metallic  connexion  with  each  other  and  with  earth.  The  break  of  register  at 
each  hour  is  made  by  the  driving-clock  of  the  electrometer  cylinder  itself.  Other 
photographic  arrangements  are  generally  similar  to  those  which  have  been  described 
for  other  instruments. 

The  scale  of  time  is  et^ual  in  length  to  that  of  the  magnetic  registers. 
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Inconvenience  is  sometimes  caused  by  cobwebs  making  connexion  between  the 
cistern  or  its  pipe  and  the  walls  of  the  building,  and  in  winter,  inteiTuptions 
occasionally  occur  owing  to  the  freezing  of  the  water  in  the  exit  pipe. 

'/  Sunshine  Instrument. — This  instrument,  contrived  by  Mr.  J.   F.  Campbell,  and 

kindly  given  by  him  to  the  Royal  Observatory,  consists  of  a  very  accurately 
formed  sphere  of  glass,  nearly  4  inches  in  diameter,  supported  concentrically  within 
a  well  turned  hemispherical  metal  bowl  in  such  a  manner  that  the  image  of  the 
sun,  foi*med  when  the  sun  shines,  falls  always  on  the  concave  surface  of  the  bowl. 
A  strip  of  blackened  millboard  being  fixed  in  the  bowl,  the  sun,  when  shining,  burns 
away  the  surface  at  the  points  at  which  the  image  successively  falls,  by  which  means 
the  record  of  periods  of  sunshine  is  obtained.  The  strip  is  removed  after  sunset, 
and  a  new  one  fixed  ready  for  the  following  day.  The  place  of  the  meridian  is 
marked  on  the  strip  before  removing  it  from  the  bowl.  A  series  of  time  scales, 
suitable  for  difi'erent  periods  of  the  year,  having  been  prepared,  the  proper  scale 
is  selected  and  placed  against  the  record,  which  is  then  easily  transferred  to  a  sheet 
of  paper  specially  ruled  with  equal  vertical  spaces  to  represent  hours,  each  sheet 
containing  the  record  for  one  calendar  month.  The  daily  sums,  and  sums  during 
each  hour  (reckoning  from  apparent  noon)  through  the  month  are  thus  readily 
formed.  The  recorded  durations  are  to  be  understood  as  indicating  the  amount 
of  bright  sunshine,  no  register  being  obtained  when  the  sun  shines  faintly  through 
fog  or  cloud,  neither  is  any  register  usually  obtained  when  the  sun's  altitude 
is  less  than  5°.  The  instrument  is  placed  on  a  table  upon  the  platform  above  the 
Magnetic  Obsei-vatory. 

Ozonometer. — This  apparatus  is  fixed  on  the  south-west  corner  of  the  roof  of  the 
Photographic  Thermometer  shed,  at  a  height  of  about  10  feet  from  the  ground. 
The  box  in  which  the  papers  are  exposed  is  of  wood :  it  is  about  8  inches  square, 
blackened  inside,  and  so  constructed  that  there  is  free  circulation  of  air  through 
the  box,  without  exposure  of  the  paper  to  light.  The  papers  exposed  at  21'',  3'",  and 
9''  are  collected  respectively  at  3'',  9'',  and  2P,  and  the  degree  of  tint  produced  is 
compared  with  a  scale  of  graduated  tints,  numbered  from  0  to  10.  The  value  of 
•  ozone  for  the  civil  day  is  determined  by  taking  the  degree  of  tint  obtained  at  each 
hour  of  collection  as  proportional  to  the  period  of  exposure.  Thus  to  form  the  values 
for  any  given  civil  day,  three-fourths  of  the  value  registered  at  21'',  the  values  regis- 
tered at  3''  and  9'',  and  one-fourth  of  that  registered  at  the  following  21'',  are  added 
together,  the  resulting  sum  (which  appears  in  the  tables  of  "  Daily  Results  of  the 
Meteorological  Observations  ")  being  taken  as  the  value   referring   to  the  civil  day. 
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The  means  of  the  2V\  8'',  and  9''  values,  as  observed,  are  also  given  for  each  month 
in  tlie  foot  notes. 

§  7.  Meteorological  Bedndions. 

The  results  given  in  the  Meteorological  section  refer  in  general  to  the  civil  day. 

All  results  in  regard  to  atmospheric  pressure,  temperature  of  air  and  of  evapora- 
tion and  deductions  therefrom,  and  atmospheric  electricity,  are  derived  from  the 
photographic  records,  excepting  that  the  maximum  and  minimum  values  of  air 
temperature  are  those  given  by  eye-observation  of  the  ordinary  maximum  and  mini- 
mum thermometers  at  9''  and  21'',  referring,  however,  to  the  photographic  register 
when  necessary  to  obtain  the  values  corresponding  to  the  civil  day  from  midnight 
to  midnight.  The  hourly  readings  of  the  photographic  traces  for  the  elements 
mentioned  are  entered  into  a  form  having  double  argument,  the  horizontal 
argument  ranging  through  the  24  hours  of  the  civil  day,  and  the  vertical  argument 
through  the  days  of  a  calendar  month.  It  should  be  mentioned  that  before  mea- 
suring out  the  electrometer  ordinates,  a  pencil  line  was  first  drawn  through  the 
trace  to  represent  the  general  form  of  the  curve  in  the  way  described  for  the 
magnetic  registers  (page  xxviii),  excepting  that  no  day  has  been  omitted  on  account 
of  unusual  electrical  disturbance,  as  it  has  been  found  difficult  to  decide  on  any 
limit  of  disturbance  beyond  which  it  would  seem  proper,  as  regards  determination 
of  diurnal  inequality,  to  reject  the  results.  The  ordinates  of  the  pencil  curve,  drawn 
as  described,  were  measured  by  a  scale  of  inches,  calling  the  zero  10-00  to  avoid 
negative  values :  the  scale  is  thus  arbitrary.  Numbers  greater  than  10-00  indicate 
positive  potential.  Then,  for  all  tbe  photographic  elements,  the  means  of  the  numbers 
standing  in  the  vertical  columns  of  the  monthly  forms,  into  which  the  values  are 
entered,  give  the  mean  monthly  photographic  values  for  each  hour  of  the  day,  the 
.means  of  the  numbers  in  the  horizontal  columns  giving  the  mean  daily  value. 

To  correct  the  photographic  values  of  barometer  and  dry  and  wet  bulb  thermometer 
for  small  instrumental  error,  the  means  of  the  photographic  readings  at  21'',  0'',  3'', 
and  9''  in  each  month  are  compared  with  the  corresponding  corrected  mean  readings 
of  the  standard  barometer  and  standard  dry  and  wet  bulb  thermometers,  as  given 
by  eye-observation.  A  correction  applicable  to  the  photographic  reading  at  each  of 
these  hours  is  thus  obtained,  and,  by  interpolation,  corrections  for  the  intermediate 
hours  are  found.  The  mean  of  the  twenty-four  hourly  corrections  in  each  month 
is  adopted  as  the  coiTection  applicable  to  each  mean  daily  value  in  the  month.  Thus 
mean  hourly  and  mean  daily  values  of  the  several  elements  are  obtained  for  each 
month.  The  process  of  correction  is  equivalent  to  giving  photographic  indications 
m  terms  of  corrected  standard  barometer,  and  in  terms  of  the  standard  dry  and  wet 
bulb  thermometers  exposed  on  the  free  stand. 
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The  mean  daily  temperature  of  the  devy-point  and  degree  of  liuniidity  are  deduced 
from  the  mean  daily  temperatures  of  the  air  and  evaporation  by  use  of  Glaisher'a 
Eygrometrical  Tables.  The  factors  by  which  the  dew-poiut  given  in  these  tables  is 
calculated  were  found  by  Mr.  Glaisher  from  the  comparison  of  a  great  number  of 
dew-point  determinations  obtained  by  use  of  Daniells  hygrometer,  with  simultaneous 
observations  of  dry  and  wet  bulb  thermometers,  combining  observations  made  at  the 
Roj'al  Observatory,  Greenwich,  with  others  made  in  India  and  at  Toronto.  The 
factors  are  given  in  the  following  table. 


Table  of  Factohs  by  whicli  tlic  Diffeuenck  between  the  IiEALiiX( 
Bulb  Thermometers  is  to  be  Mlltiplied  in  order  to  produce 
between  the  Drt-Bulb  TEMPERATimE  and  that  of  the  Dew-Poixt. 


s  ol'  the    IJry-Bclp.  and  Wet- 
rhe  CoRREspoNDixc  Difference 


Reading  of 

Reading  of 

Reading  of 

Reading  of 

Dry-bulb 

Factor. 

Dry-bulb 

Factor. 

Dry-bulb 

Factor. 

Dry-bulb 

Factor. 

Thermometer. 

Thermometer. 

Thermometer. 

Thermometer. 

lO 

8-78 

33 

3oi 

56 

I    94 

79 

.•69 

1 1 

8-78 

34 

2-77 

57 

1-92 

80 

1-68 

12 

8-78 

35 

2  60 

58 

'■90 

81 

1-68 

i3 

8-77 

36 

2 -So 

59 

.89 

82 

I   67 

>4 

8-76 

37 

2-42 

60 

1-88 

83 

1-67 

i5 

8-75 

38 

2-36 

61 

.■87 

84 

1-66 

i6 

8-70 

39 

2-32 

62 

1-86 

85 

I  -65 

■7 

862 

40 

2-29 

63 

1-85 

86 

1-65 

■  8 

8 -So 

4' 

2-26 

64 

1-83 

87 

164 

'9 

8-34 

42 

2-23 

65 

1-82 

88 

1-64 

20 

8-14 

43 

2    20 

66 

|-8i 

89 

1-63 

21 

7-88 

44 

2-18 

67 

i-8o 

90 

1-63 

22 

7 -60 

45 

2'l6 

68 

I    79 

9' 

1   62 

23 

7-28 

46 

214 

69 

1-78 

92 

1-62 

24 

6-Q2 

47 

2-12 

70 

'•77 

95 

i-6i 

25 

6-53 

48 

210 

71 

176 

94 

i-6o 

26 

6-o8 

49 

2-o8 

72 

1-75 

95 

I   60 

27 

5-6i 

5o 

2-o6 

73 

1-74 

96 

1-59 

28 

5l2 

5i 

2-04 

74 

1-73 

97 

1-59 

29 

4-63 

52 

2 '02 

75 

1-72 

98 

1-58 

30 

415 

53 

2    00 

76 

171 

99 

I  58 

3i 

3-70 

54 

1-98 

77 

I  70 

100 

107 

32 

3-32 

55 

,96 

78 

I  69 

In  the  same  way  the  mean  hourly  values  of  the  dew-point  and  degree  of  humidity 
in  each  month  (pages  (lix)  and  (Ix))  have  been  calculated  from  the  corresponding 
mean  hourly  values  of  air  and  evaporation  temperatures  (pages  (Iviii)  and  (lix)). 

The  excess  of  the  mean  temperature  of  the  air  on  each  day  above  the  average  of 
20  years,  given  in  the  '*  Daily  Results,"  is  found  by  comparing  the  numbers  contained 
in  column  6  with  a  table  of  average  daily  temperatures  found  by  smoothing  the  acci- 
dental in-egularities  of  the  numbers  given  in  Table  LXXVII.  of  the  •'  Reduction  of 
Greenwich  Meteorological  Observations,  1847-1873,"  which  are  similarly  deduced 
from  photographic  records.    The  smoothed  numbers  are  given  in  the  following  table. 
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Ai.oi'TF.i)  Vai.i;f.s  of  Mi;an  TRMrrnATUuF.  of  tho  Am,  doducod  iVoni  Twenty-four  Houri.t  Hkapiws 
on  (':icli  Day,  for  evoi-y  Day  of  the  Year,  a.>  obtained  from  the  Piiotogkaphic  Ukcords  for  the 
Period  iS4q-iS6S. 


— T 

M 

1      1 

1 

Day  of 

i^ 

a 

_• 

1          s 

1 

1 

S 

the 

g 

2 

1 

::: 

• 

i 

i^ 

S,        a 

2 

> 

?, 

Month. 

1 

1 

< 

S 

1-5 

3 

<         S 

a 

K 

c 

38°  I 

40-3    ] 

40-3 

45-3 

487 

57°5 

6r6 

"62-6 

60^  I 

547 

47-0 

4r5 

2 

37-9 

40-6 

40-4 

457 

48-9 

577 

6r5 

627 

6o-o 

04-4 

467 

41-8 

3 

37-8 

407 

40-5 

46-1 

49" « 

57-9 

6. -4 

627 

59-8 

=f° 

46-4 

42-1 

4 

377 

407 

40-5 

l6-4 

49"4 

58-1 

6r4 

627 

597 

537 

46-0 
45-6 

42-4 

5 

3r6 

40-6    j 

40-5 

46-6 

497 

58-2 

6i-5 

627 

59-5 

^^ 

42-6 

6 

37-6 

40-4   ' 

40-5 

467 

5o-o 

58-3 

617 

627 

5q-3 

53-0 

45-2 

427 

7 

37-6 

40-2 

40*6 

;6-8 

5o-3 

58-4 

61-9 

627 

S"? 

527 

447 

42-8 

8 

377 
377 
37-8 

39-9 
39-6 

40-6 

46-8 

5o-6 

58-5 

62-2 

627 

58-8 

52-5 

nl 

42-8 

9 

lO 

407 

46-9 

5o-8 

58-5 

62-5 

627 

58-5 

52-3 

43-8 

42-8 

39-3 

407 

46-9 

5i-i 

58-6 

627 

627 

58-3 

52-1 

43-4 

427 

1 1 

37-9 
38-1 

Jo-8 

47-0 

5.-4 

587 

62-9 

627 

58-1 

5i-9 

43-0 

42-0 

12 

38-9 
38-8 

40-8 

47' • 

5i-8 

58-8 

63-1 

62-6 

58-0 

517 

42-6 

42-2 

i3 

1     38-2 

40-9 

47-2 

52-1 

58-q 

63-3 

62-5 

l^'l 

5i-6 

42-3 

41-8 

■4 

38-3 

387 

41-0 

47'4 

52-5 

59-". 

63-4 

f'"t 

57-6 

5i-4 

42-0 

41-5 

i5 

38-4 

38-7 

4'"' 

47-5 

52-9 

5q-3 

63-4 

62-3 

57-4 

5i-3 

41-8 

411 

i6 

1     38-5 

38-8 

41-2 

47-6 

53-3 

59-5 

63-5 

62-1 

57-3 

51-2 

41-6 

40-8 

17 

j     38-6 

38-9 

\vi 

47-8 

537 

597 

63-5 

^'■^ 

57-1 

5ri 

41-5 

40-5 

18 

1     38-8 

39-0 

41-4 

47-9 

54-1 

59-9 

63-4 

6i-8 

56-9 

5ro 

41-5 

40-2 

19 

1     38-9 

39-2 

4'-4 

48-0 

54-4 

1    6o-2 

63-3 

6i-6 

56-8 

5o-8 

41-4 

40-0 

20 

i     39-1 

1     39-3 

'3q-5 

39-3 

t.-5 

48-1 

547 

1    6o-5 

63-2 

61-4 

56-6 

5o-6 

41-3 

\'^'l 

21 

39-5 

41-6 

48-2 

55-0 

j     6o-8 

63-0 

6i-3 

56-4 

5o-4 

1    41-2 

39-6 

22 

39-6 

4''7 

48-2 

55-3 

6i-i 

62-9 

6i-3 

56-2 

3o-i 

4I-' 

39-4 

23 

39-6 

397 

41-8 

48-3 

55-5 

1     61-4 

62-8 

612 

56-1 

'497 

41-0 

39-3 

24 

397 

39-8 

!     4^'° 

48-3 

557 

:   6.7 

627 

6ii 

55-9 

49'4 

41-0 

39-3 

25 

1     39-8 

39-9 

!     42-3 

48-4 

55-9 

!    61-9 

627 

6i-o 

55-8 

49'' 

4°-9 

39-2 

26 

39-9 

40-0 

4^-6 

48-4 

56-1 

62-0 

627 

60-9 

557 

48-8 

40-8 

39-1 

2" 

40-0 
40"  I 

40"  I 

43-0 

48-4 

56-3 

62-0 

62-6 

6o-8 

55-5 

48-5 

,    40-8 

i^o 

28 

40-2 

1     43-4 

48-5 

56-5 

6i-Q 

62-6 

607 

55-4 

48-2 

40-9 

38-8 

2q 
3o 

40-2 
40-3 

1     43-8 
44-3 

\%-b 

56-8 

1     6r8 

62-6 

6o-6 

55-2 

47-9 

1    4«-° 

38-7 

48-6 

57-0 

6,7 

62-6 

6o-4 

54-9 

47-6 

4.-3 

38-5 

3i 
Means 

!     40"4 

i 

:    \h 

57-3 

62-6 

6o-3 

47-3 

1 

38-3 

387 

[     397 

1     4.-5 

1 

47-5 

;    53-1 

1 

!s,.s 

62-6 

61*9 

57-5 

5i-o 

42-7 

40-8 

The 

mean  of 

the  twel 

ve  month 

ly  values 

is  49°- 7. 

The  daily  register  of  rain  contained  in  column  18  is  that  recorded  by  the  gauge 
No.  6,  whose  receiving  surface  is  5  inches  above  the  ground.  This  gauge  is  usually 
read  at  21"  and  9''.  The  continuous  record  of  Osier's  self-registering  gauge  shows 
whether  the  amounts  measured  at  21"  are  to  be  placed  to  the  same,  or  to  the 
preceding  civil  day  ;  and  in  cases  in  which  rain  fell  both  before  and  after  midnight, 
also  gives  the  means  of  ascertaining  the  proper  proportion  of  the  21"  amount  which 
should  be  placed  to  each  civil  day.  The  number  of  days  of  rain  given  in  the  foot 
notes,  and  iu  the  abstract  tables,  pages  (Ivii)  and  (Ixxiii),  is  formed  from  the  records 
of  this  gauge.  In  this  numeration  only  those  days  are  counted  on  which  the  fall 
amounted  to  or  exceeded  0'°-005. 


rlrl 


[ntkoduction  to  Greenwich  Meteokologjcai,  Obsekvatconis.  1882. 


'I'hp  indications  of  plectricity  ai-e  derived  from  'rhomsons  Electrometer.  On  some 
days,  not  necessary  to  be  specified,  during  interruption  or  failure  of  photographic 
registration,  the  results  depend  on  eye  observations. 

No  particular  explanation  of  the  anemometric  results  seems  necessary.  It  may 
be  understood  generally  that  the  greatest  pressures  usually  occur  in  gusts  of  short 
duration. 

The  mean  ainoinil  of  clmul  given  in  a  foot  note  on  the  right-hand  page,  and  in 
the  abstract  table,  page  (Ivii).  is  the  mean  fomid  fi'oni  observations  made  usually  at 
2P,  0",  3".  and  9".  of  each  day. 

For  understanding  the  divisions  of  time  under  tlie  headings  "  Clouds  and 
"Weather  "  and  "  Electricity,"'  the  following  remarks  are  necessary  : — In  regard  to 
Clouds  and  "Weather,  the  day  is  divided  by  columns  into  two  parts  (from  midnight 
to  noon,  and  from  noon  to  midnight),  and  each  of  these  parts  is  subdivided  into 
two  or  three  parts  by  colons  (:).  Thus,  when  there  is  a  single  colon  in  the  first 
column,  it  denotes  that  the  indications  before  it  apply  (roughly)  to  the  interval 
from  midnight  to  6  a.m.,  and  those  following  it  to  the  interval  fi'om  6  a.m.  to  noon. 
When  there  are  two  colons  in  the  fii'st  column,  it  is  to  be  understood  that  the  twelve 
hours  are  divided  into  three  nearly  equal  parts  of  four  hours  each.  And  similarly 
for  the  second  column.  In  rc^gard  to  Electricity  the  results  are  included  in  one 
column  ;  in  this  case  the  colons  divide  the  whole  period  of  24  hours  (midnight  to 
midnight). 

The  notation  employed  for  Clouds  and  Weatlier  is  as  follows,  it  being  under- 
stood that  for  clouds  Howard's  Nomenclature  is  used.  The  figure  denotes  the 
proportion  of  sky  covered  by  cloud,  an  overcast  sky  being  represented  by  10. 


a       denotes 

aurora  borealix 

h       denote 

5  haze 

ci 

cirnis 

slt-h      ... 

slight  haze 

ci-cu 

rirro-c/wmulus 

h) 

hail 

ci-s 

cirro-stratus 

1 

lightning 

cu 

mmulus 

li-cl       ... 

light  clouds 

CU-8 

cwmdo-stratus 

lu-co      ... 

lunar  corona. 

d 

dew 

lu-ha 

lunar  halo 

hy-d      ... 

hfiavif  dmv 

m 

mist 

f 

fog' 

slt-m 

slight  ■mist 

slt-f       ... 

slight  fog 

n 

nimbus 

tk-f        ... 

thick  fog 

p-cl        ... 

partially  clmdy 

fr 

frost 

r 

rain, 

ho-fr     ... 

hoarfrost 

c-r 

ccmtinued  ravti 

g 

gale 

fr-r        ... 

frozen  rain 

hy-g    - 

Jieavy  gale 

fq-r        ... 

frequent  rain 

glm 

gloom, 

hy-r 

heavy  rain 

gt-glm  ... 

grejd  gloc/iH 

c-hy-r   ... 

fiiidi'tiiiril  Iteai'ij 
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m-r     denote!: 

misty  rain 

sc            denotes  scud 

fq-m-r 

frequent  misty  rain 

li-sc 

light  scud 

oc-m-r 

occasional  misty  rain 

si 

sleet 

oc-r 

occasional  rain 

sn 

snow 

sh-r 

shower  of  rain 

oc-sn 

occasional  snow 

shs-r 

sfiowers  of  rain 

slt-sn 

slight  snow 

slt-r 

slight  rain 

so-ha 

solar  halo 

oc-slt-r 

oecasimuil  slight  rain 

sq 

squall 

th-r 

thin  rain 

sqs 

squalls 

f  q-th-r 

frequent  thin  rain 

fq-sqs 

frequent  squalls 

oc-th-r 

occasional  thin  rain 

hy-sqs 

heavy  squalls 

hy-sh 

heavy  slwwer 

f q-hy-sqs    . . . 

frequent  heavy  squalls 

slt-sh 

slight  shower 

oc-sqs 

occasional  squalls 

f  q-shs 

frequent  showers 

t 

thu/nder 

hy-shs 

heavy  showers 

t-sm 

thunder  storm 

fq-hy-shs  ... 

frequent  heavy  showers 

th-cl 

thin  clouds 

oc-hy-shs   ... 

occasional  heamj  showers 

V 

variable 

li-shs 

light  showers 

w 

very  variable 

oc-shs 

occasional  showers 

w 

udnd 

s 

stratus 

st-w 

strmig  vxi/nd 

rhe  following 

is  the  notation  employed 

for  Electricity  :- 

- 

N  denotes 

negative 

w  denotes  iveak 

P       ... 

positive 

3 

strong 

m 

moderate 

V 

variahle 

The  duplication  of  the  letter  denotes  intensity  of  the  modification  described, 
thus,  s  s,  is  very  strong;  v  v,  very  variable.  0  indicates  no  electricity,  and  a 
dash  "  —  "  accidental  failure  of  the  apparatus. 

The  remaining  columns  in  the  tables  of  "  Daily  Results  "  seem  to  require  no 
special  remark ;  all  necessary  explanation  regarding  the  results  therein  contained 
will  be  found  in  the  notes  at  the  foot  of  the  left-hand  page,  or  in  the  descriptions  of 
the  several  instruments  given  in  §  6. 

In  regard  to  the  comparisons  of  the  extremes  and  means,  &c.  of  meteorological 
elements  with  average  values,  contained  in  the  foot  notes,  it  may  be  mentioned  that 
the  photographic  barometric  results  are  compared  with  the  corresponding  barometric 
results,  1854-1873,  and  the  photographic  thermometric  results  and  deductions 
therefrom  with  the  corresponding  thermometric  results,  1849-1868  (see  "  Reduction 
of  Greenwich  Meteorological  Observations  1847-1873").  Other  deductions,  from 
eye  observations,  are  compared  with  averages  for  the  period  1841-1881. 
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The  tables  of  Meteorological  Abstracts  following-  the  tables  of  '•  Daily  Results  " 
require  no  special  explanation. 

It  may  be  pointed  out  that  the  monthly  means  for  barometer  and  temperature 
of  air  and  evaporation  contained  in  the  tables  referring  to  diurnal  inequality, 
pages  (Iviii)  and  (lix),  do  not  in  some  cases  agree  with  the  true  monthly  means 
given  in  the  daily  results,  pages  (xxx)  to  (lii),  and  in  the  table  on  page  (Ivii).  in 
consequence  of  occasional  interruption  of  the  photographic  register,  at  which  times 
daily  values  to  complete  the  daily  results  could  be  supplied  from  the  eye  observa- 
tions, as  mentioned  in  the  foot  notes,  but  hourly  values,  for  the  diurnal  inequality 
tables,  could  not  be  so  supplied.  In  such  cases  however  the  means  given  with  these 
tables  are  the  proper  means  to  be  used  in  connexion  with  the  numbers  standing 
immediately  above  them,  for  formation  of  the  actual  diurnal  inequality. 

In  preparing  the  table  of  "  Abstract  of  the  Changes  of  the  Direction  of  the  Wind  " 
it  was  formerly  the  practice  to  consider  all  turnings  of  the  vane,  but  in  the  formation 
of  the  table  contained  in  the  present  volume,  page  (Ixvi).  those  turnings  which  are 
evidently  of  an  accidental  nature,  though  still  included  in  the  body  of  the  table, 
have  been  placed  in  lirackets  and  omitted  in  the  formation  of  the  resulting  value 
for  the  whole  year. 

In  regard  to  electricity,  in  addition  to  giving  the  hourly  values  in  each  month, 
including  all  available  days,  the  days  in  each  month  have  been  in  this  year  further 
divided  into  two  groups,  one  containing  all  days  on  which  the  rainfall  amounted 
to  or  exceeded  0'"-020,  the  other  including  only  days  on  which  no  rainfall  was 
recorded,  the  values  of  daily  rainfall  given  in  column  18  of  the  "  Daily  Results  " 
being  adopted  in  selecting  the  days.  These  additional  tables  are  given  on  pages 
(Ixxi)  and  (Ixxii)  respectively. 

In  regard  to  the  observations  of  Luminous  Meteors  it  is  simply  necessary  to  say 
that  in  general  only  special  meteor  showers  are  watched  for,  such  as  those  of 
August  and  November.  The  observers  of  meteors  in  the  year  1882  were  Mr.  Ellis, 
Mr.  Nash,  Mr.  Greengrass,  Mr.  Hugo,  Mr.  McClellan,  and  Mr.  Finch ;  their  obser- 
vations are  distinguished  by  the  initials  E,  N,  G,  H,  M,  and  F  respectively. 

Royal  Observatory,  Greenwicli.  W.  H.  M.  CHRISTIE. 

1884  April  17. 
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Reduction  of  the  Magnetic  Observations 


Table  I.— Me.4N  Marnetic  Declination  West  kok 

^ACH    ASTKONOMIC.VL 

Day. 

{Each  result  is  the  mean  of  24  hourly  ordinates  from  the  photographic  register.) 

1882.                                                                         1 

Da.sof 

January. 

February. 

March.     |      April.      |       May. 

June. 

July. 

August.       September. 

October. 

November. 

December. 

MonUi. 

.8» 

18° 

18°        1         18°                 18° 

18° 

18° 

.8°        1         18° 

18° 

.8" 

18' 

,' 

25-4 

261 

25-2                   24-1         1          22-4 

22-5 

21-2 

22-1         1         21-2 

21-1 

20-7 

'8-9 

2 

2+7 

25-1 

24-9 

241                    22-8 

22-9 

22-1 

21-9        ]          20'4 

.. 

'9-8 

19-4 

3 

25-7 

25-6 

24-6 

24-2             23-9 

22-2 

21-7 

22-4                 20-3 

21-5 

20-2 

i8-9 

+ 

24-5 

25-8 

25-5 

240       ,         23l 

22-6 

22-0 

19-6 

206 

.8-6 

5 

24-5 

25-8 

24-5 

23-7 

23-0 

2  2-6 

22-3 

21-4                   2  10 

19-0 

19-4 

6 

1         24-2 

237 

24-4 

23-7 

23-0 

22-6 

22-2 

20-7               20-8 

2J-2 

20-1 

19-6 

7 

'       25-5 

2.5-3 

24-0 

23-6 

221 

22-9 

227 

22-0 

217 

20-5 

21-1 

'97 

8 

1       23-8 

2+-8 

24-1 

24-0 

22-9 

22-9 

23-2 

21-3 

21-0 

20-0 

.9-6 

'9-5 

9 

25-1 

26-0 

24-3 

23-9 

23-4 

22-4 

21-9 

21-6 

20-2 

20-3 

20-4 

20-5 

10 

24-8 

2  4-8 

23-5 

24-1 

24-3 

22-2 

22-0 

21-2 

21-4 

20-4 

20-4 

20-8 

1 1 

24-3 

25-0 

23-3 

23-2         j          24-9 

22-9 

22-0 

20-7                  18-8 

20-5 

21-1 

21-0 

12 

24-3 

24-4 

24-0 

23-7      '       25-8 

23-4 

21-8 

22-9        ,          20-9 

20-3 

'9-9 

i3 

25-2 

24-9 

24-1 

23-7      1       23-6 

21-4 

21-6 

20-0                 20-4 

20-1 

19-1 

14 

23-7 

25-3 

24-3 

24-7      '       23-7 

23-3 

211 

21-1                    20-5 

•9-9 

22-3 

19-0 

i5 

25-0 

25-4 

23-q 

244             23-7 

23-4 

21-1 

21-3             20-5 

2,-5 

20-8 

18-5 

16 

24-9 

25-2 

24-3 

22-9 

22-1 

22-0 

21-6                   20-1 

21"0 

20-4 

'9-3 

17 

25-0 

247 

24-2 

23-4 

22-0 

22-5 

21-5 

197 

21-8 

19-1 

iS 

25-3 

25-6 

24-5 

23-6            23-5 

21-7 

21-7 

20-q 

20-1 

21-2 

19-0 

'9 

22-8 

267 

257 

!          23-0 

21-9 

22-1 

21-6 

i9'4 

21-0 

'97 

20 

24-3 

2+-3 

24-9              ..        '       2+-5 

21-7 

22-7 

22-2 

'9-9 

20-8 

.8-9 

21 

25-0 

25-2 

25-1 

23-3      1        21-8 

22-6 

21-9  • 

20-9 

20-0 

21-2 

20-1 

22 

24-2 

25-1 

24'6 

22-2                  24-2 

22-2 

21-5 

22-1 

'9-8 

21-2 

19-6 

19-5 

23 

24-6 

25-3 

242 

23-2                  24-1 

22-4 

22-6 

21-9 

20-3 

2  2-0 

19-2 

.9-6 

H 

24-9 

25-4 

24-1 

22-3             23-8 

22-1 

21-8 

20-8 

24-0 

19-2 

'97 

25 

24-8 

25-1 

23-q 

22-2                   224 

21-7 

22-1 

20-4              19-9 

21-1 

18-6 

19-0 

26 

25-1 

25-1 

22-9 

23-0             24-1 

2  2-3 

22-0 

22-1                  19-7 

21-5 

'9-9 

'7-9 

27 

24-4 

25-5 

23-5 

20-4         1           23-2 

22-9 

217 

21-5      j       19-3 

20-q 

20-1 

18-0 

28 

247 

25-3 

24-0 

21-4                   24-1 

21-2 

21-7 

21-5     :      19-8 

20-8 

19-8 

'7-9 

-9 

24-2 

24-2 

2  1-6             23-6 

21-9 

21-4 

22-1           19-9 

21-3 

20-1 

18-3 

3o 

25-2 

24-3 

22-5                 23-2 

22-5 

23-6 

22-7                  20-0 

20-5 

19-8 

18-6 

3i 

24-6 

23-9 

23-4 

21-9 

22-4 

20-7 

18-3 

Table  I 

[.—Monthly  Means  of  Magnetic  Declination  West  at  each  Hour  of  the  Day. 

1882. 

Ji 

1                  1 

' 

fill 

January. 

February. 

March.      1      April.             May. 

June. 

July. 

August.     1  September. 

October. 

November. 

December. 

18° 

i8» 

18°        1         18°        '         18° 

18° 

18° 

.8»        1         18= 

18= 

18° 

18° 

0 

27-2 

28-8 

1 
28-6              29-2 

29-5 

26-6     ■ 

26-4 

26-7 

25-6 

26-0 

2i-3 

2  1-6 

I 

2  8-0 

297 

3o-6            3o-8 

30-8 

27-8 

27-9 

28-2 

26-8 

26-7 

23-8 

22-1 

2 

27-5 

297 

30-7            3o-7 

30-7 

28-0 

277 

28-1 

26- 1 

25-8 

23-5 

21-8 

3 

26-6 

28-4 

29-2 

287 

29-7 

27-3 

26-8 

26-7 

24-8 

24-5 

22-2 

21-1 

4 

260 

26-8 

27-0 

26-8 

28-0 

26-0 

25-3 

247 

22-8 

22-5 

21-4 

20-4 

5 

25-4 

257 

25-2 

25-2 

26-2 

247 

23-8 

23-0 

21-3 

21-4 

20'9 

20-0 

6 

25-1 

25-2 

24-4 

23-6 

24-5 

23-7 

22-9 

21-7 

20-4 

207 

20-2 

iq-o 

7 

24-8 

247 

23-6 

22-5 

23-3 

22-7 

22-2 

21-1             19-4 

'97 

19-4 

1 8-5 

8 

23-8 

24-0 

23-0 

22-1 

22-6 

22-4 

21-8 

20-7 

18-7 

19-0 

18-8 

'77 

9 

22-9 

23-5 

22-6 

22-4 

221 

22-1 

21-6 

20-6 

l8-8 

187 

'7'9 

17-1 

10 

22-3 

23-3 

22-5 

22-1 

22-0 

21-8 

21-3 

20-4 

18-6 

18-8 

17-9 

17-4 

11 

22-1 

23-5 

2  2-4 

21-9 

21-8 

21-8 

21-1 

20-1 

1 8-5 

19-0 

18-4 

17-4 

12 

22-4 

23-6 

22-5 

21-8 

21-5 

21-6 

20-6 

20-0 

18-7 

iq-o 

1 8-8 

17-3 

.3 

2  2-9 

23-8 

22-7 

22-0 

21-4 

21-3 

20-2 

20-1 

19-1 

19-5 

19-2 

17-9 

H 

23-6 

241 

22-9 

217 

2I-0 

20-8 

20-2 

'97 

19-2 

197 

'9-5 

18-4 

i5 

i         241 

24-1 

22-9 

2  1-0 

20-7 

20-8 

20-1 

19-6 

19-0 

20-0 

19-8 

18-5 

16 

24-3 

23-9 

22-9 

21-3 

20-5 

20-2 

19-9 

19-4 

19-1 

20'1 

19-9 

.87 

17 

'       24"5 

24-3 

23-2 

21-5 

'9'9 

19-3 

19-3 

19-2 

«9"' 

20-1 

19-5 

19-0 

18 

(     24-5 

24-4 

23-0 

2I-0 

.9-3 

18-4 

18-5 

18-6 

18-4 

20-1 

19-5 

19-2 

'9 

24-4 

24-6 

22-1 

.9-8 

18-8 

l8-i 

18-5 

•77 

16-q 

'9-5 

19-6 

19-1 

20 

24-1 

24-0 

21-0 

.87 

19-0 

18-2 

,87 

'77 

16-5 

i8-4 

ig-o 

.    '9-4 

21 

24-2 

237 

21-1                  19-8 

20-3 

19-0 

'9-4 

18-9 

17-2 

18-7 

1 8-8 

19-2 

22 

25-1 

24-9 

22-q                22-3 

23-0 

21-0 

20-6 

2 1-2 

19-5 

21-1 

'9'9 

'97 

23 

26-2 

27-0 

25-7                26-1 

26-5 

23-8 

23-3 

24-0 

22-8 

24-0 

2.7 

20-6 
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Table  III. 

1882. 

Me.vn  Magnetic 

Excess  of  Magnetic 

Declination 

Declination  .\bovb  17°, 

Month. 

in  each  Month. 

WliST. 

Force,  in  terms  of 
Gauss's  Metrical  Unit. 

January 

18.  24^7 
18.  25-2 

0^04445 
•04471 
•04424 

February 

MarchZ 

18.24-3 
18.  23^5 

April 

May 

18.  23^5                 i                     •Oi382 

June 

18.  22^4 
18.  22^0 

•04324 
•04303 
•04282 
•04214 
•04251 
•04204 
•04156 

July 

August 

18.  216 

September 

18.  20^3 

October 

18.  2ro 

November -    

18.  20^1 

December 

18.  19^2 

M 

ean 

18.  22^3 

o-Oi32n 

1 

The  uuit  adopted  in 

column  3  is  the  Millimetre-Milligramme-Second  Unit.     To  express  the  forces  on  the  Centimetre-Gramme-Second  (.C.G.S.)  sys 

tem,  the 

numbers  must  be  divided  by  10,  equivalent  to  shifting  the  decimal  point  one  step  towards  the  left. 

Table 

IV.— Mean  Horizontal  Magnetic  Force  (diminished  by  a  Constant)  for  each  Astronomical  Day. 

(Each  result  is 

tfie  mean  of  24  liourly  ordinates  from  the  photographic  register,  expressed  in  j)arts  of  the  whole  Horizontal  Force,          \ 

aiid  is  uncorrected  for  temperature.) 

1882. 

IXlTSof 

1 

1 

the 
Month. 

January.    ;   February. 

March.            April. 

May. 

.Tune. 

JiUy. 

August. 

September. 

October. 

November. 

December. 

I 

..    !o 

i38i8 

0^13774       ©•13636 

o^i35o8 

0^13537 

0-13581 

o^  1 3451 

0^13733 

0^13722 

o^i35o5 

o^  1 3437 

2 

13869 

•13788 

•13653 

•13437 

•13521 

•13563 

•13485 

•13658 

•13533 

•l35o6 

i 

0-i38i5 

13888 

•13783 

•13648 

•i35oi 

•13645 

•i36o8 

•.3534 

•13637 

■13448 

•13473 

•13533 

4 

•13852 

13932 

•13765 

•13548 

•i352o 

•13676 

•13637 

•13649 

■13567 

•i35i5 

•13451 

5 

■13840   : 

13858 

•13767 

•I  3607 

•13526 

•13709 

•i36i3 

•13441 

•13598 

•i35i8 

•13494 

6 

•13780 
•13862    ( 

13766 
13832 

•13755 

•13562 

•13597 

•I  3504 
•13529 

•13748 
•13750 

•13636 
•13629 

•13444 
•13424 

•13658 
•i366i 

■13335 
•13355 

■13487 
•13470 

•i353o 

•13544 

. 

8 

•13884    j 

i38o6 

•13570 

•13555 

•13770 

•13643 

•13488 

•13690 

•13399 

•13407 

•13563 

9 

•13799    1 

13824 

•13595 

•13598 

•13766 

■13568 

•13555 

•13670 

•13437 

•13420 

•13523 

10 

i     -.38.2    1 

.384. 

13382 

•i36o6 

•13585 

•13765 

•i36o5 

•i35i5 

•13697 

•13459 

■13483 

•13568 

11 

'.     -13747    1 

13799 

13400 

•i36i5 

•i35i8 

•13774 

•i365i 

•i358i 

•13688 

•i35o8 

■13447 

•l352g 

12 

■13730  ! 

13-47 

1347. 

•13579 

•i35o6 

•i36ii 

•13657 

•13542 

•13652 

•13490 

•I35i5 

lo 

•13755  1 

i38o3 

13465 

•13663 

•13482 

•13571 

•i365o 

•13546 

•13665 

•i352o 

•i355o 

14 

•1-3749    1 

13789 

.3475 

•13+83 

•13426 

•13647 

•13677 

•13546 

•i368o 

•.3473 

■.3357 

•13554 

i5 

•■3777    i 

13764 

i35i5 

•13495 

•13435 

•i35i3 

•137.9 

•13489 

•13700 

•13484 

•13440 

•13485 

16 

•13772 

13764 

13435 

•13543 

•13473 

•13652 

•13529 

•l36qi 

•13424 

■.3471 

•13454 

17 

•13796    1 

13758 

i35oo 

■13533 

•13486 

•.3644 

•.354. 

•13689 

•13437 

•13555 

18 

•i386i 

13710 

13555         •I  3343 

•13487 

•13528 

•i368o 

•13597 

•13688 

•13401 

•.3547 

'9 

•13636    ! 

13735 

.3472    1          .. 

•i35i9 

•13585 

■13690 

•i35oi 

■13702 

•13462 

•i352o 

20 

•13684    > 

13583 

'3475    !         .. 

•13524 

•13554 

■13641 

•i35i5 

•i368i 

•13534 

•13370 

21 

>  -.3814  : 

10667 

13569         -13393 

•i35o5 

•13526 

•13665 

•i35i5 

•13682 

•13498 

•13451 

22 

•13828    ; 

i366o 

13688    :     ^13384 

•13464 

•i355o 

•13716 

•13533 

•13662 

•13355 

•13277 

•13499 

23 

•13847    1 

13727 

13699    '     ••3441 

•13467 

•13578 

•i368! 

•I365I 

•i368i 

•13465 

■13424 

•13529 

24 

•13863 

.3732 

13640    1     •  13450 

•i3504 

•13728 

•13665 

•.3727 

•13422 

•13414 

•I35q6 

20 

•l3qoo    ; 

13781 

13675    1     ^13520 

•13586 

•13460 

•13573 

•13672 

•l35q4 

•.3364 

13370 

•13636 

26 

•13942  ; 

13789 

13666    1     -13561         -13556 

•13493 

•13558 

•13654 

•13633 

•13440 

•.3406 

•i365i 

27 

•13907    ' 

13775 

13640        •13544 

•13523 

•13477 

•13572 

•13645 

•i3620 

•1346. 

•13355 

•i363o 

28 

•1394,1 

13772 

13658        •i35o4 

•i,H92 

•13533 

•i36i8 

•13657 

•13662 

•i336i 

•13406 

■13557 

29 

•l393q 

■  365 1 

•i35i8 

•.34.4 

•13493 

•13628 

•13649 

•i36g4 

•13429 

•i35o.^ 

■i358o 

3o 

•13932 

13634 

•13548 

•13526 

•13528 

■13582 

•13625 

•13724 

•.3464 

•13466 

•13553 

3i 

1     •i3q53 

•13639 

•13497 

•13390 

•13682 

•13484 

■13578 

(vi) 


Reductiok  of  the  SIagnetic  Observations 


Table  V.— Means 

of  Readings  of  the  Thermometer  placed  within  the  box  iaclosing  the  Hojsizostal  Force  Magnet. 

for  each  Astronomical  Day. 



1882. 

Days  of  ;' 

1 

M'.uth. 

Tauiiary. 

February. 

.\I:.rch. 

'       April. 

May.              June. 

•Tvily. 

August.       September. 

October. 

November.     December.  1 

'       ll 

=  . 

58-6 

6ri 

62-6      I 

6o^8            64:^5      , 

6i^3 

66^6       j 

65^. 

6+. 

59-. 

59-1 

2        1 

09-0 

6o^3 

63^o      j 

62-9      ,       64^9      1 

64-2 

66^6 

66. 

59-4 

59^5 

5 

6^-2 

6o*o 

5q-8 

634 

648 

64^6 

65^o 

64-8 

65-8 

63-0 

6o^o 

6o^6 

4 

6o-3 

58-6 

59-7 

63^5 

64-0 

1       63-2 

64-2 

65^5 

6.^. 

09-5 

6o-6 

5     1 

6i-5 

59-0 

6o^+ 

62^5 

64*0 

63-0 

63-6 

65-'i 

64-8 

59^4 

59-5 

6     1 

6i-5 

6o-+ 

6o^8 

63^3 

63^5 

63^2      1 

6i-i 

65^6 

64-3 

63-0 

59^8 

58-+ 

7 

59-8 

607 

.. 

63-2 

63-7    ;     62^3    1 

6r6 

65^8      i 

63^q 

64^6 

59-. 

59^6 

8 

6o-o 

59-8 

.. 

62^9 

62^. 

6r6 

62^8 

65^2      1 

63-9 

6+-4 

577 

59-8 

9 

6i-3 

.     58-6 

6r7 

62-0 

6i^o 

62-9 

64-6 

63-8 

6+-. 

57-6      1 

58^9 

10      ' 

6i-6 

59-0 

63^8 

6.^9 

63^5 

6o^5 

62^5 

64^6 

63-7 

6+^. 

58-6      ' 

57-. 

II 

62-3 

59-8 

63-3 

62^5 

6+-5 

59-6 

62-8 

65-0 

63^7 

63^9 

59-9      ' 

57^3 

12 

62-8 

6o-5 

62-5 

62^Q 

63-8 

59^3 

63-3 

66-2 

62^6 

62^0 

1 

58^+ 

i3 

627 

6i-. 

62^4 

63^. 

62^4 

59-4 

63^3 

66^9 

6.^4 

6.5 

••       1 

59^4 

•+ 

6i-2 

62-5 

63-0 

63^o 

59-8 

.   6o-6 

64^6 

67-; 

6o^3 

6i^o 

59^9    ; 

59^6 

i5 

6o-i 

6.-9 

63-3 

62^4 

59^9 

6o-5 

64-7 

66^. 

6o^5 

6o-7 

^¥7 

59-9 

i6 

6o'9 

6i-3 

63^6 

1 

6o-6 

6.3 

64^3 

64^0      1 

6. -8 

6o^8 

bi-6 

6o^+ 

■7 

6o-2 

627 

63-2 

6vi 

6.-4 

64-2 

64-3      i 

62^2 

6 1-3 

■■ 

6o^7 

i8 

59-3 

62-8 

62^8 

6o^9 

62-4 

6o-8 

eU 

65-.      1 

62-8 

63-4 

6o^6 

>Q 

6o-8 

6o-8 

62-. 

62^8 

6o^5 

64-3 

64-9     , 

64-4 

62-8 

6o-2 

20      . 

6o-8 

6i-5 

62-2 

63^3 

6. -7 

64^0 

64*0 

64^2 

58-9 

'■'■       i 

602 

21       1 

6o*o 

62-3 

5q'q 

63-'5 

6+^4 

62-2 

6+^6 

63-5      i 

62^6 

627 

..       1 

6o^o 

22       ■ 

6o-o 

62-6 

59^6 

64^0 

66-6 

6fq 

64-9 

63-7     ; 

62-2 

6.^8 

6.5 

59^2 

23 

59-3 

6l-2 

6o^5 

62^8 

65^9 

6r5 

64^o 

63^i      I 

62^6 

58-0 

60-9      j 

58-6 

24       1 

58-7 

611 

6.5 

62^0 

6+'9 

636 

62^8 

62^9 

57-8 

6o^2      I 

57-2 

25 

58-0 

6.-9 

6i-2 

6o-4 

64^3 

6^6 

63^4 

63-4      1 

62^9 

5r2 

58-5 

582 

26  i 

58-8 

62-3 

6o-6 

6o^6 

65^o 

62^8 

63^7 

64-2      : 

63^2 

57-3 

587 

5q^8 

27  li 

6o-6 

62-6 

6o-8 

6o-o 

65^7 

63^2 

64-3 

63^9 

62^3 

58-0 

6o-4      i    ■ 

6o^5 

28 

6.7 

6i-Q 

6i-4 

6o^2 

66^5 

64-0 

6+^6 

63-Q 

6i^5 

58^o 

60-9 

6q^7 

29 

6o-6 

62-2 

59^8 

67^6 

64-4 

65^. 

63-5 

6.-2 

57- 1 

6o-8  : 

6o^2 

3c     1 

607 

62-. 

58^7 

66-9 

63-4 

65-3 

63^6      j 

62^0 

5--5 

39^i 

60-9 

3 1     1 

59-6 

62-5 

65^2 

65^2 

63^8      1 

58^6 

6ro 

T 

ABLE  ^^ 

.—Month 

LT  Means 

yr  HoRizoNTj 

L  Magnetic  Force  ( 

diminish 

jd  by  a  Constant)  at  each  Hour 

OF  THE  Day 



( 

T/ie  restilts 

are  expres 

serf  in  parts  oj 

f  the  whole  Horisonta 

J  Force,  < 

md  are  uncorrected  fo 

r  temperat 

ne.) 

0     j  0 

anuary. 

Fehnian. 

Slarch. 

April. 

1882. 

Ma> .              .Tune. 

July. 

August.       S. 

ptember. 

Cictober. 

November.     December. 

13782 

0-.37.. 

©■.35.9 

0^.34.7        0 

13392      0^13482   ;  0 

.35+0 

©■.34++       0 

.357+ 

o^l33-2 

o"'3377      0 

.3+86 

I 

i38o9    t 

•13734 

•13562 

•13470 

13449 

i35o8 

.357.    ' 

•.35o5 

.3627 

■i3+o3 

•.3+02    1 

.35.9 

2 

i38i9    1 

•13755 

-.3587 

•.35.7 

13492 

i356i    ; 

.3625 

-.355+ 

.366+ 

•13+31 

•13+.9    j 

.3525 

3 

1382+    i 

■13775 

•.3598 

•.355o    ~ 

13523 

I36.I 

.3676    i 

•.3590 

.3687 

•.3+43 

-.3+35    ! 

.35+3 

4 

i383o    , 

•13780    1 

•.36.3 

•13570 

13542 

.3654 

.3700  ; 

■136.5 

.3700 

•.3++5 

•13++9 

.35+9 

5 

13829    ' 

•.3780 

■13622 

•.359. 

13573 

.3682 

.37.7  ! 

-.3625 

.37.5 

•.3464 

•13+71 

.35+6 

6 

l382q 

•.3790 

•136.8 

•13620 

.36o3    ! 

13716    ' 

l573o 

-.3632 

13727 

•.3480 

•.3+68 

.3538 

7 

i383i 

•13799 

■136.7 

-.36.8 

.36,4    1 

.3728 

.3728    : 

-.3632 

.3730 

•.3494 

•.3+73 

.35+0 

8 

13827 

•i38o2 

•.3627 

•i36i2 

1 3609    ■• 

13707 

137.. 

•.3628 

.3735 

•.3496 

•13+71 

.3535 

0 

13823 

■.3795 

-.3636 

•.36o8    , 

.3596  : 

.3679 

l36q3 

•.3623 

13734 

•13+87 

•.3+65 

.35+4 

10 

13827 

•13794 

-.3644 

-.36.3 

13571  1 

.3658 

I36-+  ; 

-.36.8 

.3727 

•i35o3 

-.5+66 

.35+2 

II 

.3827 

•.38o6 

•.364. 

•.36.7 

.3555 

.36+3 

.3662    1 

-.36.8 

.3722 

•13494 

•13+70 

.3536 

12 

.3827 

-.3804 

•.3634 

•13591 

.3557    . 

.3632 

.36+9    1 

•.3608 

.372. 

■,3495 

■i5j,6^ 

.353. 

1 3 

.3822 

•«37qq 

•.3626 

•.3579 

.3567    i 

.3627    i 

.36+. 

•.3593 

.37.6 

•.3496 

-.3+52 

.35.5 

'4 

13827 

•.3796 

•.3624 

•13571 

1355+    1 

.36.7 

.3638 

•.3587 

.37.4 

•.3487 

•13+46 

.35.6 

i5 

.3833 

•.38oo 

-.3622 

•I 3565    ' 

.3550 

.36.5 

136+2 

■.3586 

.3722 

■13482 

•.3440 

.3526 

16 

138+6 

•i38o8 

•13626 

•.3558 

.3544 

.36.7 

13635 

•.3583 

107.9 

■.3492 

•.3467 

.3545 

17 

I3H63 

•.38o7 

■13629 

•.356o 

.3528 

.36o3 

.36.8 

-.3365 

.37.2 

■13+97 

■I3+8+    i 

.355q 

18 

.3867 

■138.4 

•.36+3 

•13547 

1 35oo    '1 

.356+ 

.3593 

.35+. 

.3688 

•.3+91 

■13+79 

.3568 

19 

13858 

■.38.. 

•.364. 

•13524 

13460 

.352+ 

.3567 

-.3507    1 

.3643    ; 

•13+67 

•13467 

.3566 

20 

13856 

•13793 

-.3609 

•.3479 

.3399 

.3492 

.35+2    , 

•'3+59    1 

.358q    : 

■.3+22 

•.3+40 

.3543 

21 

13828 

•.3735 

•.3553 

•134. q 

.3355 

.3457 

.35.+ 

•.3410    1 

.3538    ' 

•133-5 

•.3+01 

.35.2 

2: 

i38o3 

-.369+ 

■135.4 

•.3385 

.3327 

13446 

.3+96 

•.3394 

.35o5    1 

•.33+q 

-.3367 

.3+95 

1379+ 

•13693 

•i35io 

•13+01 

i335o    j     ■.3465 

.350.    j 

•.3416 

.3525 

■1335:3    , 

•.3365 

i3+8- 

MADE   AT  TUE    ROYAL   OBSERVATORY,    GREENWICH,    IN   THE   YeAR    1882. 
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T 

AP.LE  VII.— MoNTHLT  MEANS  of  Reai>ings  of  the  TiJEEMOMKTEf:  placed  within  the  box  inclosing  the  Horizontal  Font 

e 

Magotct,  at  each  of  the  ordinary  Hours  of  Observation. 

# 

January. 

February.        B 

Jarch. 

April. 

1882. 
May.       1       June. 

July. 

August.     1  September. 

October. 

November.     December. 

6o-5 

61% 

6i'-9 

63^6       !       62^0 

63-8 

64-6 

63^0 

60-9 

59-4 

69-3 

6o-6 

6o-8 

6i-5 

621 

64*0              62^1 

63-9 

64-8 

63^i 

611 

59-6 

69-6 

607 

60-9 

6r6 

62^3 

64^3              62-3 

64-1 

64-9 

633 

6r3 

59-8 

597 

3     1 

6o-8 

6ri 

6r9 

62^4 

64-5            62^4 

64-2 

65^0 

63-4 

6r4 

39'9 

59-8 

q 

6i-o      1       61-4 

62^8 

63^2 

64-4    !     62^6 

64-6 

65^4 

63-7 

6.7 

6o-o 

59'9 

60*4.            607 

6i-5 

617 

62-7            6r7 

63-7 

64-4 

62-9 

60-6 

5q^2 

^9-4 

,, 

60-4.            607      1 

6r4 

6r6 

63-0      !       61-7 

63-7 

64> 

62-9 

6o-6            59^2 

59-4 

:5 

6o-3            607      I 

6r3 

6r6 

63-2      !       6i^8 

63-8 

64-4 

62-9 

6o^6            5g-2 

09-4 

Table  VIII. 

1882. 

Meax  HoRizoNTAi.  Magnetic  Force  in  each  Month, 

Month. 

uncorrected  for  Temperature. 

Mean  Temperature. 

Expressed  in  parts  of  the  whole 

Expressed  in  terras  of  Gauss's 

Horizontal  Force 

Metrical  Unit 

(diminished  by  a  ConstantV 

(diminished  by  a  Constant). 

0-108-8 

0^24946 

60°  6 

February 

•13772 

•24856 

60 

g 

March/    ''\'- 
L  10  to  3i . 

-24845 

60 
62 

0 

-13559 
•13541 

•13628 

•24460 

April 

-24428 

62 

May 

63 

June 

•24525 

62 

I 

July 

•24685 
-24455 

64 

•  13556 

64 

September 

•13672 
■  13455 
•13443 
•  13532 

•24664 

63 

I 

Octol 
Nove 

)er 

•24273 

61 
59 

0 

T 

Dece 

nber 

•24412 

59 

6 

1 

the  MiUii 

netrc-Miiligramme-Second  Unit.     The  vahie  of  the  whole  Horizontal  Force  in  terms  of  this  unit  is  i  •  80  nearly. 

To  express  the  forces  on  th 

e  Centime 

tre-Gramme-Seeond  (C.G.S.)  system,  the  numbers  must  be  divided  by  10,  equivalent  to  shifting  the  deeii 

nal 

point  one  step  towards  the 

eft. 

In  March  7  the  cord  which  su 

stains  the 

suspension  skein  gave 'way,  thu^  breaking  the  continuity  of  the  observation^. 

Table  IX.— Mea 

V  Vert 

CAL  Magnetic  Force  (diminished  by  a  Constant)  for  e.^cii  Astronomical  Day. 

( Each  result  is  the  mean 

of  2^  ho 

urhj  ordinates  from  the  photographic  register,  expressed  in  parts  of  the  whole  Vertical  Force, 

and  is  uncorrected  for  temperature.') 

Days  of 

the 
Month. 

1882. 

January. 

February. 

March. 

April 

May. 

j 
June.               July. 

! 

August.        September. 

October. 

November.     D 

ecember. 

o-o3i68    i  0 

00402 

0-03673 

o^o3356 

0-03270       ;     0-01943 

0-022l6 

o-o525o       0 

06233 

•0320I     1 

o33ii 

•03675 

•0356 1 

o33o5 

02Cl6 

■02223 

•00200 

00227 

•03279    1 

00297 

•03753 

•03820 

o332i 

02100 

•01997 

0-06288 

•00272 

0.3207 

0-03341 

•o3i2o    j 

03289 

•03796 

•03771 

o3i66 

01990 

•05285 

•06260 

00271 

0 

,      -03445 

•03140 

03309 

•03694 

•03784 

o3i27 

01910 

•02034 

1 

■06267 

6 

■03432 

•o33i3    ! 

03379 

•03770 

•03695 

o3io8 

01841 

•02054 

-05390 

•06264 

00210 

7 

•o3253 

•o336i    1 

03483 

•03769 

•03718 

o3o34 

01827 

•02080 

-05370 

-06263 

06213 

8 

•03252 

•03274 

o36o5 

•03738 

-o3523 

02938 

01820 

•01993 

■o5352 

•00222 

06208 

9 

•03388 

•03140    1 

o3652 

•03557 

•03555 

02854 

01 833 

-01927    ! 

•o5333 

•00220 

00241 

10 

•0341 2 

■03198 

03692 

•03524 

•03629 

-02724  ,    -01815 

i 

•01921    1 

•o5332 

•06212 

061 83 

(viii) 


Reduction  of  the  Magnetic  Observations 


Table  IX.— Mean 

Vertic.vl 

Magnetic  Force  (dimiuii^hed  by 

a  Constant)  for  each  Astronomical  Dav- 

—concluded 

Days  of 
the 

January. 

Febnisry. 

March. 

1 
April. 

May. 

June. 

Jnly. 

August. 

September. 

October. 

November. 

December. 

Month. 

1 

^\ 

0-03527 

o^o33l3 

0^03714 

o^o36oi      0 

03757 

0-02648 

o^oi835 

0-01927 

0-05347 

0-05223 

o'o5i72 

12 

•036ll 

•03396 

•o358o 

•03635 

03745 

•02573 

•01894 

•02143 

-053l4 

•o52o6 

i3 

•03541 

•03432 

•o356i 

•o36i5 

03554 

•02603 

•01877 

•02 1 58 

•05298 

•05228 

"4 

•03385 

•03573 

•05653 

•0366 1 

o336o 

•02717 

•01999 

•021 83 

•o53o4 

•05268 

•05238 

i5 
i6 

•03262 

:    -03377 

•034S5 
•03440 

•03666 
•03755 

•03575 

03379 
03363 

-02725 
•02821 

•020l3 

•01938 

•02046 

•05287 
•05260 

•05244 
■o52io 

•05244 
•05267 

'7 

•03299 

•o35g3 

-03643 

03437 

-02804 

•01964 

•00270 

•05265 

i8 

•03173 

•03576 

-03552 

•03528 

o35i2 

•02733 

•01981 

•05321 

•05259 

'9 

•03407 

■03372 

•03475 

03535 

•02771 

•01900 

•o53o7 

•05270 

20 
21 

-03433 

•03363 

•03420 

•03553 

•03575 
-03347 

•03737 

o36o5 
03718 

•02877 

•01929 
•01984 

•05228 
•oo3i5 

•05252 

•00281 

•01842 

22 

•03342 

-o36o9 

-03233 

•03783 

03966 

-01796 

•02009 

•05295 

•o53i8 

•o5258 

23 

•03255 

-03445 

•03296 

■03607 

03887 

-01730 

•oi8q6 

•o52o3 

•05328 

•05235 

24 

•o3iq5 

-03415 

•03419 

•03579 

03837 

•01885 

■05198 

•o53i3 

•o5i86 

20 

•o3o83 

•03490 

•03440 

•03429 

0.3727 

•01891 

•01867 

•052O2 

•o52qo 

•o52o3 

26 

•o3i58 

•03473 

•o33oo 

•03374 

o38o5 

•01868 

•01872 

•05189 

•05258 

•05247 

27 

•03366 

•03549 

•03378 

•03256 

03866 

•oiq22 

•01960 

•o5i86 

•o52  83 

•00269 

28 

•03487 

•03495 

•03428 

•03284 

03932 

•02011 

•01963 

•o52i6 

•05273 

•05288 

2q 

•03378 

•o35o,) 

•o32o3 

04107 

■02o35 

•02044 

•o52i3 

•05248 

•05292 

3o 
3i 

•03389 
•03281 

•o35i4 

•o3i7o 

04009 

•01933 

•02060 
•02069 

•052  11 

•05237 

•o5237 

-o53l3 
-o5320 

Table  ^ 

i.. — Means 

of  Readi 

<GS  of  the  Ti 

IEK3I0MI 

TER  placet 

within  the 

box  inclosing  the  Vertical  Force  Magnet, 

____ 







for  ea 

;h  A.stronoi 
1 882. 

nical  Day. 

Month. 

,„.„,. 

February. 

March. 

April. 

Ma). 

July. 

August.      September.  |    October. 

November. 

December. 

Q 

^ 

^ 

^ 

0          1           0 

0 

0 

] 

58^  I 

6o^8 

62^8 

6o^6 

64-0 

62°^7 

65-8 

6o-i 

59-1 

2 

58^2 

601 

63^o 

62^3 

64-5 

63^6 

66^o 

' 

6o-3 

59-4 

3 

59-2 

597 

63^5 

64-. 

64-3 

64-3 

64-3 

63^3 

6o^5 

60-5 

4 

59-"i 

577 

59-4 

63-6 

63^6 

62-6 

63^4 

6r5 

59-9 

60-6 

5 

59-8 

57-9 

6o^i 

62^8 

63^7 

62-6 

62-8 

64-4 

59-9 

59-3 

6 

59-6 

59-5 

6o^6 

63^5 

63^2 

62-5 

62^5 

64^8 

63^2 

6o^2 

58-3 

- 

58^o 

6o-3 

6r9 

63^3 

63^4 

61-8 

62^0 

64-9 

64^5 

59-4 

59-5 

8 

58-2 

59-3 

63^o 

62^q 

62^0 

6ro 

62^1 

64^3 

64-4 

58^2 

5q^8 

q 

59-5 

58^2 

63^4 

6r5 

62-0 

6o^3 

62-0 

63^7 

64^0 

58-2 

58-8 

.0 

6o-o 

58-7 

63-7 

6i-4 

63-3 

59^8 

61-9 

63^8 

63-8 

58^7 

56^7 

1 1 

6o-7 

59-8 

63-7 

62^. 

64-3 

og^o 

62-1 

64^3 

1       63-7 

597 

56-9 

12 

6i-5 

6o-4 

62-5 

62^6 

63-9 

58^7 

62^5 

•  65-5 

6r9 

58^5 

■  3 

6i-2 

6i-o 

62-4 

62^5 

62-6 

5q^l 

62^7 

65^q 

.       1      6r7 

59^8 

'4 

59^6 

623 

63-0 

62^7 

6o-i 

6i^3 

63-8 

66^8 

61-9 

5q^3 

59-9 

58^4 

6r5 

63^4 

62*0 

6o^i 

6o-3 

64-1 

65-0 

6o^6 

59-2 

59-5 

16 

59-4 

6o-9 

63^8 

6o-5 

6o^9 

63^6 

6o^7 

58^6 

^97 

17 

58^9 

62^7 

63^i 

6i-2 

6i'o 

63^5 

60-9 

59-9 

ig 

57-9 

62-1 

62^1 

6i-o 

62-4 

6o^4 

63^6 

'       63^0 

6o^o 

'9 

6o-2 

6o^3 

6i-4 

62^7 

6o^i 

635 

62-5 

59-9 

6o^5 

60^7 

62^2 

63o 

611 

63^4 

59^1 

6o-2 

31 

59-8 

62^1 

59-9 

63-'4 

64-2 

62-0 

64-0 

62^7 

59-9 

22 

597 

62^4 

59-6 

63-6 

66-2 

6r3 

64-2 

()r7 

6i-q 

5q-3 

23 

58^8 

6i-o 

60-4 

62-6 

65-5 

6ro 

63-4 

58-4 

6i-5 

58^6 

24 

58^i 

6o'q 

61-3 

6r8 

647 

62^9 

58-2 

60^8 

57-3 

2') 

56-9 

6r6 

.    61-1 

6o^i 

64-0 

62^'l 

62^9 

57^8 

58^9 

58^6 

26 

58^o 

616 

6o-3 

6o^3 

64-6 

62^2 

63^2 

57-9 

59-1 

6o-3 

27 

6o^i 

62-3 

60^7 

5q-5 

65^3 

62-6 

63-7 

58-7 

6o^3 

6ro 

28 

61-2 

6r7 

6r4 

6i^i 

66-0 

63-4 

64^0 

58^q 

6o^6 

6ro 

29 

6o-4 

62^3 

59-2 

67-3  ■ 

63-6 

64^6 

:      58^.  1 

6o^8 

6o-6 

5o 

6o^3 

62^3 

58^3 

66-4 

627 

6+7 

.        !       58-6 

59^3 

6o-Q 

^^' 

5q-2 

i 

64^8 

1    ='-^    1 

6o^7 

MADE   AT   THE   RoYAL    OBSERVATORY,    GREENWICH,    IN   THE   YeAR   1882. 
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Table  XI 

.—Monthly  Means 

OF  Vertical  Magnetic  Force  (diminished  by  a  Constant)  at  each  Hoob  of  the  Day. 

(  The  results  are  expressed  in  parts  of  the  whole  Vertical  Force,  and  are  uncorrected  for  temperature.) 

ii 

OS 

January. 

February. 

i 

March. 

April. 

May. 

1882. 
June. 

July. 

August. 

September. 

October. 

November. 

December. 

o 

0-03330 

o^o3338 

0-03388 

o"o35o3 

o^o36ii 

0^02541 

0-01854 

0 

-02001 

0-06259 

o^o525o 

o^o5233 

I 

•03348 

•o336o 

•03415 

•03538 

•03665 

•02566 

•OI885 

02032 

■06275 

■06261 

•06244 

2 

•03369 

•0338/ 

•03+46 

•03573 

•03712 

•02090 

•01915 

02070 

•05291 

•06270 

•06255 

3 

•033-8 

•03414 

•03476 

■00604 

•00743 

•02609 

•01939 

02101 

•o53o3 

•06287 

•06262 

4 

•03386 

1     -03438 

•o35i6 

•0363 1 

■03776 

•02633 

•01966 

02124 

■o53io 

•06288 

•06262 

5 

•03392 

•03447 

■03546 

•03656 

•o38oi 

•02648 

•01986 

021+1 

•o53o5 

•o5283 

■06269 

6 

•034.00 

•03+5+ 

•03563 

•03673 

•o38i5 

•02656 

•01999 

021+6 

•o53oo 

•05285 

■06261 

7 

•03400 

•03+55 

•03570 

•03678 

•o38ii 

•02664 

•02006 

021+0 

•06299 

•06286 

•06260 

8 

•03395 

•03449 

•03568 

•03677 

•03795 

•02661 

•02008 

02l3+ 

•06293 

•06280 

•06268 

9 

•03384 

•03429 

•03555 

•03669 

•03769 

•02652 

•02002 

02129 

•06289 

•06273 

•06266 

lO 

•03375 

•034.5 

•03540 

•03649 

•03750 

•02641 

•01995 

02U8 

•052  86 

•o5265 

•06261 

ii 

•03369 

•0341 1 

•05536 

•03633 

•03728 

•o263i 

•01988 

0211! 

•06278 

•06269 

•06244 

12 

•03366 

•03407 

•03529 

•o36i8 

•03705 

•02619 

•01977 

02096 

•06276 

•06260 

•06239 

i3 

•03354 

•03390 

•o35o4 

•03596 

•03672 

•02604 

•01965 

02078 

•06272 

•06243 

•06237 

14 

•03345 

•03374 

•03484 

•03569 

•03643 

•02593 

•01952 

02060 

•06268 

•062+4 

•06238 

i5 

■03334 

■03364 

•03468 

•03552 

•03624 

•02581 

•01940 

0205l 

•06269 

•06249 

•06239 

i6 

•03325 

•03353 

•03458 

•03634 

•o36o7 

•02575 

•01934 

020+1 

•06268 

.    -05247 

•06237 

•  7 

•o33i8 

•03345 

•03442 

•o352o 

•03595 

•02565 

•01926 

0203l 

•06260 

•06246 

•06234 

i8 

■o33i3 

•03339 

•03433 

•o35i4 

■03588 

•02554 

•01913 

02021 

•06261 

•06246 

•06253 

19 

•03314 

•03346 

•03441 

•o35i3 

•03589 

•02544 

•01897 

02007 

•06266 

•06243 

•06233 

20 

•o33i4 

•03348 

•03434 

•o35o3 

■o35g6 

•02533 

•01885 

01996 

•06266 

•06246 

•06233 

21 

•o33o8 

•03347 

•03423 

•03487 

•o36oo 

•02520 

•01873 

01981 

•06267 

■06243 

•06231 

22 

•o33o9 

•03340 

■03408 

•03476 

•o36o+ 

•O25o8 

•01863 

01971 

•062+7 

■o5236 

•o523i 

23 

•o33o7 

•03335 

•03391 

•03465 

•o36o6 

•025oi 

•01 856 

•01969 

•052+3 

■05236 

•06233 

Fable  XII 

. MONTHI 

>Y  Meaj<s 

of  Readings  of  the  Thermometer  placed  within  the  box  inclosing  the  Vi 

:rtical  Force 

Magnet,  at  each  of  the  ordinary  Hours  of  Observation. 

# 

January. 

February. 

March. 

AprU. 

May. 

18B2. 
June. 

July. 

August. 

September. 

October. 

November. 

December. 

0 

0 

0 

0 

0 

0 

0 

0 

^ 

" 

0 

o 

59-4 

6o-3 

6r4 

6. -9 

63^4 

6r5 

63-2 

64-9 

6ri 

59^8 

39'4 

I 

59-6 

6o-5 

6r6 

62^2 

63-8 

6i-7 

63^4 

65-2 

6,-4 

6o^i 

59-6 

2 

597 

6o-6 

61-7 

62-2 

63^9 

6i-8 

63-5 

65^2 

6i-5 

6o^i 

597 

3 

597 

6o-8 

62-0 

62-3 

64-0 

61  ■g 

63-6 

65^2 

6i-6 

60^2 

597 

9 

597 

6o-8 

62-5 

62^8 

63^9 

62^0 

63-9 

65^5 

6r7 

6o^i 

59-8 

21 

59^2 

6o^2 

6r4 

6, -4 

62^7 

6r2 

62^9 

64-5 

6o-o 

59-4 

59-3 

22 

59^2 

6o-2 

6i-3 

6r3 

62^9 

6f2 

62^9 

64-4 

6o-6 

59-3 

69-3 

23 

59^2 

6o-2 

6r3 

6i-4 

63i 

6r2 

63^o 

64-5 

6o-6 

59-4 

59-3 

Greenwich  Magnetical  and  Meteorological  Observations,  1882. 


(X) 


Reduction  of  the  Magnetic  Observations 


Table  XIII. 


January 

February 

March 

April 

May 

r    1  to  20 
June ■! 

L  2 1  to  3o 

July 

August 

September 

October 

November 

December 


Iean  Vebtical  Magnetic  Force  in  each  Month, 
uncorrected  for  Temperature. 


Expressed  in  parts  of  the 

whole  Vertical  Force 

(diminished  by  a  Constant). 


02906 


o335l 
o3387 
03481 


03576 
03684 


01892 
01938 
02065 


05277 
05259 
05244 


Expressed  in  terms 

of  Gacss's 

Metrical  Unit 

(diminished  by 

a  Ckinstant). 


Mean  Temperature. 


0-14643 
•14800 


10626 
160Q8 


•08267 
•08468 
•090^3 


•23o58 
•22980 

•22914 


o9'o 
6o^4 
6r7 
6r9 
63'4 
6r2 
62-3 
63^3 
64-9 

6i-i 

og-S 
59^5 


The  unit  adopted  in  column  3  is  the  Millim^tre-Milligramme-Second  Unit.  The  value  of  the  whole  Vertical  Force  in  terms  of  this  unit  is  4-37  nearly. 
To  express  the  forces  on  the  Centimetre-Gramme-Second  (C.G.S.)  system,  the  numbers  must  be  divided  by  10,  equivalent  to  shifting  the  decimal 
point  one  step  towards  the  left. 

On  March  31,  May  31,  and  June  21  changes  were  made  in  the  adjustment  of  the  magnet,  by  which  the  continuity  of  the  observations  became  in  each 
case  broken.  On  August  16  the  magnet  was  removed  for  attachment  of  a  new  and  much  smaller  mirror;  it  was  restored  to  its  position  on 
October  3. 


MADE   AT   THE    ROYAL   OBSERVATORY,    GREENWICH,   IN   THE   YeAR    1882. 


(Xi) 


Tahi.e  XIV — Mean  Diurnal  Inequalities  of  Declination,  Horizontal  Force,  ami  Vertical  Fokce,  for 

the  Year  1882. 

{Each  re 

s«/<  is  the  mean  of  the  twelve  monthly  m( 

an  values  :  those  for  Horizontal  Foree  and  J'erlical  Force  are 

not  corrected 

for  Temperature.) 

Januarj-  to  December. 

Hour, 

Greenwich  Mean 

Solar  Time. 

Inequality  of 
Declination. 

Equivalent  in  terms  of 
Gauss's  Metrical  Unit. 

Inequality  of 
Horizontal  Force. 

Equivalent  in  terms  of 
Gauss's  Metrical  Unit. 

Inequality  of 
Vertical  Force. 
(U  months.) 

Equivalent  in  terms  of 

Gauss's  Metrical  Unit. 

(11  months.) 

0 

4-     4-3 1 

4-  0-00226 

—  0-00087 

—  0-00167 

1 

—  oooo5o 

—  0-00218 

I 

4-    5-45 

4-         286 

-             49 

-            88 

24 

—         io5 

2 

+      5-21 

+          273 

—              16 

-            29 

4-              3 

4-            i3 

3 

4-     4 '02 

4-          211 

+             9 

-^            16 

+            24 

4-          io5 

4 

4-     2-49 

4-          i3i 

+                25 

+           45 

4-            43 

4-          188 

5 

4-     1-25 

4-           66 

-f           39 

4-           7° 

4-           56 

+          245 

6 

4-    o-3o 

4-            16 

+            5i 

4-           92 

+           64 

4-          280 

■J 

-    0-49 

-           26 

-f           55         :           +           qg 

4-           65 

4-          284 

8 

—     rio 

-           58 

4-            52          !            4-            94 

4-            60 

4-          262 

9 

-    1-46 

—            77 

4-            45         ,            4-            81 

4-            5o 

4-          218 

10 

-      1-62 

—            85 

4-            4'          '            +            74 

4-             39 

4-          170 

1 1 

-    1-65 

87 

+            37                     4-67 

4-            3o 

4-          i3i 

12 

-    1-67 

-            88 

4-31+56 

4-            21 

4-            92 

i3 

-    1-48 

-            78 

4-25                     4-45 

4-              6 

4-           i6 

'4 

-    1-42 

-            75 

-f           20                    4-36 

-              8 

-           35 

i5 

—     i'43 

75 

4-           20         ;           4-36 

-            17 

-           74 

i6 

-     1-47 

—            77 

4-           25         !           4-           45 

-                 25 

—          109 

•7 

-     1-57 

-            82 

4-            24         '            4-            43 

-            32, 

-          '44 

iS 

—    rgi 

—          100 

4-              13!              -f              23 

40 

-          >75 

'9 

-    2-39 

-              125 

-               q                      -             16 

42 

184 

20 

-    278 

146 

-            43          '             -             78 

45 

-         197 

21 

-    2-29 

—          120 

-            87                     -          i57 

-           53 

—             232 

22 

-    0-55 

—           29 

—          114                     —          206 

—           60 

262 

23 

+     1-99 

-f          104 

-          106                     -          191 

-           65 

-             284 

Hour, 

Mean  Readings  of  Thermometers. 

Greenwich 
Mean  Solar 

1 

Time. 

Horizontal  Force.              ^^f-J,^-- 

h 

0 

^ 

0 

6. -76 
61  -94 

61  -49 
61  -73 

2 

62  -oq 

61  -81 

3 

62-23 

61  -qi 

9 

62-57 

62-05 

21 

61-56 

61    13 

22 

61  -57 

61  -i5 

23 

61  -60                         61  -21 

The  unit 

idopted  in  columns  3,  5 

,  and  7  is  the  Millimfetre-Milligramme-Second  Unit.     To  express  the  inequalities  on  the  Centim^tre-Gramme-Second               | 

(C.G.SO  system, 

the  numbers  must  be  divi 

ied  by  10,  equivalent  to  shifting  the  decimal  point  one  step  towards  the  left.                                         1 

B  2 


(xii) 


Reduction  of  the  ]SIagxetic  Observations,  1882. 


Taule  XV.— Diurnal  Ranoe  of  Decli.natiox  unJ  Horizontal  Fouck,  as  deduced  from 

the  Twenty-four  Hourly 

Mkasures  of  Ordixates  of  the  Pjiotooraphic  EE(iiSTEK  on  each 

Day. 

{T/ 

e  Declination  is  crpressed  in  minutes  of  arc  :  for  Horizontal  Force  the  unit  is  -oooi  of  the  whole  Horizontal  Force.      The 

results  for  Horizontal  Force  are  corrected  for  temperature.) 

1882. 

Day  of 

Jauuarv. 

February. 

Jlarcb. 

.■\pril. 

May. 

June. 

July. 

August. 

Septemher. 

October. 

November. 

December. 

Mouth. 

Dec. 

H.F. 

Dec. 

H.F. 

Dec. 

H.F. 

Dec. 

H.F. 

Dec. 

H.F. 

Dec. 

H.F. 

Dec. 

H.F. 

Dec. 

H.F. 

Dec. 

H.F. 

Dee. 

H.F. 

Dec. 

H.F. 

Dec. 

H.F. 

d 

4-0 

14-2 

23 

7-0 

'7 

i6-8 

25 

17-2 

5o 

14-0 

3i 

' 

3i 

13-8 

39 

12-2 

25 

1 1-5 

20 

7-3 

22 

I0"0 

16 

2 

+7 

9'9 

3o 

87 

i5 

12-9 

29 

l3-i 

46 

I2'0 

20 

ir2 

42 

12-4 

39 

12-8 

27 

8-8 

20 

4-2 

10 

3 

7-2 

26 

6-3 

12 

11-4 

17 

15-6 

26 

lo-i 

35 

14-3 

21 

137 

28 

n-5 

3i 

137 

26 

8-6 

32 

7'4 

20 

5-8 

12 

4 

6-9 

8 

3-9 

16 

i3-3 

•4 

20-2 

45 

127 

28 

12-6 

27 

8-8 

3o 

7'4 

27 

no 

28 

5i 

21 

77 

i3 

5 

5-4 

12 

II-2 

32 

If2 

28 

I3-0 

33 

i3-2 

34 

i3i 

3i 

10-8 

33 

8-8 

40 

20-4 

3i 

8-1 

23 

5-3 

12 

6 

3-7 

7 

i5-9 

27 

8-9 

27 

12-8 

24 

.3-9 

34 

9-9 

3i 

11-4 

28 

9-8 

26 

9-5 

37 

14-1 

5-4 

20 

4-8 

10 

7 

4-8 

u 

7-6 

'9 

9-9 

11-3 

36 

i6-8 

33 

IO-5 

24 

12-2 

3o 

6-0 

25 

IO-3 

24 

9-9 

80 

18 

5-3 

16 

S 

10-2 

10 

11-9 

23 

1 5-5 

12-5 

27 

137 

24 

7-0 

27 

7-0 

39 

7-2 

26 

I2-0 

24 

lo-i 

7-9 

16 

4-8 

18 

9 

5-3 

8 

10-8 

35 

II -8 

13-2 

25 

10-3 

26 

87 

35 

12-0 

26 

5-2 

25 

97 

23 

10-8 

IO-8 

25 

9-8 

18 

10 

4-2 

12 

8-8 

21 

11-3 

i6 

12-4 

'9 

14-9 

33 

9-0 

28 

8-5 

21 

i6-i 

3o 

7-3 

25 

14-8 

6-1 

16 

3-5 

22 

II 

7-5 

21 

7-2 

18 

8*1 

H 

137 

33 

1 3-9 

46 

12-4 

32 

II-8 

24 

i3-5 

3i 

i3-5 

61 

12-8 

8-6 

38 

9-5 

26 

I  2 

7-9 

l3 

"•9 

"7 

lo-o 

12 

I3-0 

24 

12-2 

3l 

8-0 

40 

IO-5 

32 

1 8-8 

45 

IO-8 

36 

iro 

5-9 

i5 

i3 

6-5 

•9 

8-3 

'9 

7-4 

l3 

.3-9 

62 

l3-i 

-I 

12-9 

3o 

12-0 

22 

I2-0 

32 

14-9 

47 

107 

4-5 

•4 

'4 

12-4 

18 

6-2 

21 

10-9 

i5 

160 

43 

187 

46 

6-6 

39 

9^9 

26 

1 6-3 

40 

i3-8 

32 

8-9 

9-4 

33 

4-5 

i5 

jo-5 

i3 

6-6 

20 

10- 1 

24 

14-1 

47 

l3-2 

23 

II  "2 

53 

12-6 

20 

I2-| 

32 

12-5 

3i 

12-8 

6-0 

23 

8-3 

38 

16 

5-6 

14 

9-5 

25 

1 1-5 

21 

14-9 

3i 

12-4 

45 

i5-9 

67 

14-2 

34 

1 0-9 

3o 

IO-5 

5-0 

23 

87 

3i 

17 

6-2 

12 

9-9 

26 

ii-i 

21 

i6-3 

57 

i5-o 

40 

121 

34 

lo-i 

33 

lo-o 

26 

97 

5-4 

10 

18 

3-1 

10 

7-1 

20 

n-5 

10 

17-6 

si 

1 3-6 

38 

8-8 

35 

77 

36 

ir2 

32 

8-9 

17 

7-8 

6-6 

18 

>9 

19-5 

5o 

8-9 

26 

11-6 

33 

1 3-0 

45 

i3-8 

40 

87 

23 

12-3 

3o 

IO-5 

27 

10-4 

47 

16 

20 

6-5 

20 

14-4 

36 

10-9 

26 

i6-5 

3o 

17-3 

40 

iro 

29 

9-2 

29 

q-8 

27 

lo-i 

23o 

3q 

21 

P 

32 

7-5 

iq 

1 5-4 

32 

1 3-4 

49 

i6-9 

43 

1 3-3 

49 

iro 

36 

10-g 

52 

77 

22 

8-3 

.. 

127 

24 

22 

8-8 

21 

10-5 

25 

107 

28 

IO-9 

33 

i5-5 

24 

5-1 

4> 

9-9 

33 

9-3 

28 

9-4 

19 

107 

6-0 

12 

87 

23 

87 

'4 

7-5 

24 

12-5 

3o 

127 

26 

1 1-4 

33 

107 

27 

II-5 

20 

9-3 

3o 

12-4 

18 

9-8 

97 

28 

-•8 

16 

24 

8-8 

i5 

10-3 

21 

I2-0 

33 

II-5 

^7 

12-4 

33 

8-8 

H 

li-o 

2! 

I2-I 

5o 

I2M 

7-6 

II 

5-2 

25 

20 

7-4 

1 1 

8-5 

16 

9-8 

20 

II-2 

28 

i5-8 

34 

8-'5 

26 

10-5 

26 

14-3 

40 

1 5-5 

28 

11-6 

1 3-0 

22 

5-5 

21 

26 

5-0 

i3 

5-9 

'7 

9-5 

24 

97 

26 

10-5 

35 

1 1-8 

4' 

9-3 

16 

io5 

40 

8-5 

29 

6-5 

8-0 

29 

6-3 

i5 

27 

?■? 

•4 

6-6 

11 

10-9 

37 

8-5 

24 

17-5 

5i 

11-6 

47 

8-2 

16 

14-6 

43 

10-4 

3i 

9-4 

4-8 

'9 

6-0 

i5 

28 

5-5 

23 

9'9 

10 

12-4 

39 

17-1 

36 

14-0 

46 

II-6 

^7 

10-3 

18 

127 

37 

11-6 

32 

19-1 

7'J 

18 

too 

11 

29 

IO-5 

16 

14-4 

32 

14-8 

35 

107 

+9 

iro 

27 

i3-o 

21 

1 1-6 

29 

127 

29 

10-4 

3-8 

»9 

8-9 

16 

00 

6-6 

12 

1 3-6 

29 

'7-9 

3i 

II-3 

44 

97 

3i 

12-3 

46 

lOI 

24 

1 3-6 

26 

6-1 

12-5 

•4 

7-4 

18 

3 1 

6-6 

•7 

117 

27 

141 

41 

24-0 

85 

12-5 

24 

7-0 

21 

8-5 

'4 

Taiu, 

.  XVI.— MoNTHi.i-   Mean  Durxal   Rasok  of  Declination  and    Horizontal   Force, 

contained  in  Table  XV. 

as  deduced  from  the 

numbers 

(77< 

'  Declination  is  expressed  in  minutes  of  arc :  for  Horizontal  Force  the  unit  is  -ooooi  of  the 

chole  Horizo7ital  For 

^c.     The 



results  for  Horizontal  Force  are  corrected  for  temperature.) 

— 

Month. 

882. 

Declination. 

Horizontal  Force. 

January 

7-3 
9-2 
III 

i3-7 

.64 
219 
235 
336 

February .    . 

Marc 
Apri 

h 

1 

May 

i3-9 

385 

June...::;:::::: 

343 
307 

July 

1 1  ■  2 

August 

M-6 

September 

October 

10-7 

242 

Novembei 
December 

"■4 

2l3 

182 

Means 

. 

271 

_l 

ROYAL  OBSERVATOEY,  GREENWICH. 


RESULTS 


OBSERVATIONS 


MAGNETIC    DIP. 


1882. 


(xiv) 


Observations  of  the  Magnetic  Dip, 


Results  of  Observations  of  Magnetic  Dip,  on  each  Day  of  Observation. 

Day  and 

1       K-      , 

Length 

1 

Day  and 

Length 

Approximate  Hour. 
1882. 

1      Needle. 

of 
Needle. 

j      Magnetic  Dip. 

Observer. 

Approximate  Hour, 

Needle. 

of 
Needle. 

Magnetic  Dip. 

Observer. 

d      h 

0       ,     „ 

d        h 

0       /     ,, 

January       5.    2 

C2 

6  inches 

67.  34. 36 

N 

June             7.    2 

C2 

6  inches 

67.35.  11 

N 

10.    2 

D  I 

3      ., 

67. 34.  47 

N 

1                      H-    2 

C  I 

6      „ 

67.31.55 

N 

i3.    2 

C  I 

6     „ 

67.34.12 

N 

.6.    I 

B  I 

9      " 

67.35.     2 

N 

17.    I 

B  I 

9      V 

67.  34.  47 

N 

16.    2 

Di 

3      „ 

67.  33.  46 

N 

17.    2 

D2 

3        :, 

67.34.52 

N 

21.    2 

1            D2 

i     3      „ 

67.34.27 

N 

20.    0 

B  2 

Q        >. 

1       67.35.    7 

N 

22.23 

C  I 

6      „ 

67.34.    4 

N 

20.    2 

C  I 

6     „ 

I      67.34.43 

N 

23.     2 

B2 

9     » 

67.31.59 

N 

27.    I 

B  I 

9      " 

1       67.  34.  33 

N 

26.23 

B  I 

;      9       » 

67.34.48 

N 

27.    2 

1        Di 

3      „ 

>       67.33.45 

N 

27.     I 

B2 

9     >. 

67.34.    3 

N 

27.      2 

C2 

6      „ 

67.35.42 

N 

February     3.    2 

D2 

3      „ 

67.  34.  44 

N 

28.      I 

C  1 

6     „ 

67.  36.  56 

N 

9.    I 

S' 

6      ., 

1       67.  34.  44 

N 

29.     0 

B2 

9      i> 

67.33.    3 

N 

9.    2 

D  I 

3      „ 

67.35.  10 

N 

00.      I 

Di 

3      „ 

67.  35.  5o 

N 

10.    2 

B2 

9      „ 

67.35.    1 

N 

3o.    2 

C2 

6      „ 

67.35.  i5 

N 

14.    1 

C  I 

6      „ 

67.  34.  47 

N 

14.     2 

C2 

6     „ 

67.34.28 

N 

July             5.    2 

D  I 

3      „ 

67.35.    2 

N 

22.      I 

B  I 

9     .. 

67.34.18 

N 

18.    I 

D2 

3      „ 

67.34.    5 

X 

23.     0 

1            B2 

9     ., 

67.  33.  49 

N 

18.    2 

D  I 

3      „ 

67.32.57 

N 

23.      2 

Da 

3      „ 

67.34.14 

N 

19.    0 

Bi 

9      » 

67.  33.  38 

N 

28.      I 

C  I 

6     „ 

j       67.34.    9 

N 

19.    I 

B2 

9      >. 

67.32.49 

N 

19.    2 

C  I 

6      „ 

67.33.  i5 

N 

.March          2.    I 

^' 

9     .. 

67.  33.  25 

N 

21.    2 

C  2 

6      „ 

67.34.37 

N 

2.    2 

B2 

9      .. 

67.  33.  57 

N 

26.    2 

C  1 

6      „ 

67.32.56 

N 

3.    I 

C  I 

6     „ 

67.  34.  49 

N 

28.    0 

B2 

9      » 

67.32.29 

N 

3.    2 

C  2 

6     ., 

i       67.  33.  48 

N 

28.    2 

D2 

3      „ 

67.32.52 

N 

9.    I 

Di 

3     „ 

67.34.27 

N 

3i.    2 

C2 

6      „ 

67.32.37 

N 

9.    2 

D2 

3     „ 

67.  34.  42 

N 

14.    2 

C2 

6     „ 

67.  33.  53 

N 

August        4.    2 

D2 

3      „ 

67.33.  10 

N 

23.     I 

Di 

3      ,. 

67.34.35 

N 

9.    2 

Di 

3      „ 

67.33.    7 

N 

28.    2 

D2 

3      „ 

67.35.  16 

N 

9.23 

B  1 

9      .. 

67. 33.  49 

N 

29.    I 

B  1 

9     „ 

67.32.55 

N 

10.    0 

C2 

6      „ 

67.35.5i 

N 

3o.    I 

B2 

9     ., 

67.32.    3 

N 

i8.    0 

B2 

9      » 

67.32.16 

N 

3o.    2 

C. 

6     „ 

67.34.33 

N 

21.    2 

C. 

6     „ 

67.  34.  52 

N 

21.23 

D  I 

3      „ 

67.34.    9 

N 

April            4.    2 

D. 

3      „ 

67.33.27 

N 

22.     0 

D2 

3      „ 

67.33.51 

N 

6.    I 

B2 

9     >, 

67.32.  18 

N 

22.     2 

C2 

6      „ 

67.32.45 

N 

6.    2 

D2 

3      „ 

67.33.    7 

N 

23.     2 

C  I 

6      „ 

67.  33.  36 

N 

12.    I 

B  I 

9      « 

67.32.  23 

N 

24.     0 

B2 

9     " 

67.31.45 

N 

14.    0 

C  I 

6      ,. 

67.38.21 

N 

25.     2 

Bi 

9     » 

67.31.    5 

N 

25.     0 

C  2 

6      ,. 

67.36.27 

N 

25.     2 

D2 

3      „ 

67.35.42 

N 

September  5.    1 

Di 

3      „ 

67.33.14 

N 

26.     0 

B  I 

9      » 

67.  33.  40 

N 

6.    1 

C2 

6      „ 

67.  34.  27 

N 

27.23 

B2 

9      .. 

67.33.56 

N 

6.    2 

D2 

3      „ 

67.34.    5 

N 

28.      I 

Di 

3      ., 

67.  36.  26 

N 

8.    0 

Di 

3      „ 

67.31.  19 

N 

28.     2 

C  I 

6      „ 

67.36.43 

N 

8.    I 

Bi 

9      .. 

67.  3o.  35 

N 

i5.    I 

Bi 

9      " 

67.32.    8 

•May             5.    2 

C2 

6      „ 

67.33.48 

N 

i5.    2 

D2 

3      „ 

67.32.18 

N 

9.    2 

C  1 

6     „ 

67.34.51 

K 

27.     I 

B2 

9      " 

67.31.40 

N 

10.    0 

B  I 

9     ,. 

67.33.19 

N 

27.    2 

C2 

6     „      ; 

67.33.    7 

N 

10.    2 

B2 

9     .. 

67.31.    4 

N 

27.23 

D  1 

^      "        1 

67.  33.  52 

K 

12.    2 

D2 

3      „ 

67.33.47 

N 

28.    1 

D2 

67.33.42 

N 

1 9.    2 

B2 

9     » 

67.33.    0 

N 

28.    2 

Ci 

6     ',', 

67.33.34 

N 

23.     0 

C  2 

6     „ 

67.  33.  59 

N 

3o.     1 

B  1 

9     >» 

67.32.37 

N 

23.     2 

Di 

3      „ 

67.  34.  47 

N 

] 

26.     2 

D2 

3      „ 

67.34.58 

N 

October        7.    2 

D  1 

3      „ 

67.35.10       ' 

N 

30.23 

Bi 

9      >. 

67.  33.  35 

N 

1 3.    I 

D2 

3      „ 

67.34.27 

N 

3l.     2 

C  I 

6      „ 

67.33.19 

N 

20.    I 

C  I 

6      ,, 

t 

67.  33.  43 

N 

The  initial  N  is  that  of  Mr.  Nash. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1882. 
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Results  of  Observations  of  Magnetic  Dip,  on  each  Day  of  Observation — concluded. 

Day  and 

Leneth 

Day  and 

Length 

Approximate  Hour, 
1882. 

Needle. 

of 
Needle. 

Magnetic  Dip. 

Observer. 

Approximate  Hour, 
1882. 

Needle. 

Needle. 

Magnetic  Dip. 

Observer. 

d      h 

0      1     ,1 

d     h 

e       ,     ,, 

October      20.    2 

Di 

3  inches 

67.32.33 

N 

November  25.    1 

B  2 

9  inches 

67.35.    9 

N 

Bi 

67.35.56 

N 

28.    I 

B  I 

9      .. 

67.35.     I 

N 

20.    2 

B2 

67.35.41 

N 

3o.    0 

Ci 

6      „ 

67.  33.  45 

N 

25.    3 

Di 

3      „ 

67.35.43 

N 

3o.    2 

C2 

6      „ 

67.  3i.  44 

N 

25.23 

C2 

6      „ 

67.  35.  22 

N 

26.   I 

D2 

3      „ 

67.  34.  55 

N 

December    4.    2 

D2 

3      „ 

67.35.18 

N 

30.23 

B2 

9      >' 

67.34.    5 

N 

i3.    1 

Ci 

6      „ 

67.  34.  38 

N 

3i.     I 

B  I 

67.33.  12 

N 

i3.    2 

D  1 

3      ., 

67.32.    4 

N 

3i.    2 

C2 

6     „ 

67.34.28 

N 

16.    I 

C2 

6      „ 

67.  35.  53 

N 

19.    I 

Bi 

9      » 

67.  34.  42 

N 

November   4.    i 

Di 

3      „ 

67.34.58 

N 

20.23 

D  I 

67.  35.  56 

N 

C  1 

6      „ 

67.  34.  34 

N 

21.     0 

B2 

9      :> 

67.  36.  48 

N 

II.    1 

D2 

3      „ 

67.33.    4 

N 

28.     0 

Bi 

9            !> 

67.34.    9 

N 

22.    I 

C  2 

6      „ 

67.37.13 

N 

29.     0 

B2 

9      >. 

67.34.    I 

N 

24.    I 

B  I 

9      " 

67.34.    6 

N 

29.     I 

D2 

3      „ 

67.34.21 

N 

24.    2 

D2 

3      „ 

67.36.14 

N 

.          29-      2 

C2 

6         :, 

67.35.21 

N 

The  initial  N  is  that  of  Mr.  Nash. 
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Monthly  and  Yearly  Means  of  Magnetic  Dip, 


Monthly  Means  of  Magnetic  Dip. 


Month, 
1882. 


Number 
of 

Observations, 


January  . 
February 
March  .  . 
April  ... 

May  

June 

July 

August  . .  . 
September 
October  . . 
November 
December . 

Mean- 


67.  34.  40 
67.34.  18 
67.  33.  10 

67.33.  2 
67.33.27 

67. 34.  55 
67.33.38 
67.32.  27 
67.31.47 
67.  34. 34 
67.34.34 
67. 34.  26 


67.35.    7 

67. 34.  25 
67.33.  c 
67.33.    7 

67.32.  2 

67.33.  2 
67.32.39 
67.32.  I 
67.31.40 
67.  34.  53 

67.35.  9 
67.35.  24 


67.  33.  38 


67.33.27 


67.34.28 
67.  34.  28 
67.34.41 
67.37.32 
67.34.  5 
67.34.  18 

67.33.  6 

67.34.  14 
67.  33.  34 
67.  33.  40 
67.34.  9 
67.34.38 


67.34.  28 


Month, 
1882. 


Number 

of 

Observations. 


Di, 

3-inch  Needle. 


Number  !|  y.  ^ 

Obse.^ltions.      '  3  inch  Needle. 


Number 

of 

Observations. 


January  . . 
February  . 
March .... 
April   .... 

May  

June 

July 

August . . . 
September 
October  . . 
November 
December 


Means 


67.  34.  36 
67.  34.  36 
67.33.51 
6y.  36.  27 
67.  33.  53 
67.  35.  23 
67.  33. 37 
67.34.17 
67.  33.  47 
67.  34.  55 
67.  35.  29 
67.  35.  37 


67.34.  16 

67.35.  10 
67.34.31 
67.  34.  56 
67.  34.  47 
67.  34.  48 
67.  33.  59 
67.  33.  38 
67.32.48 
67.  34.  29 
67.  34.  58 
67.  .S4.    o 


67.  34.  52 
67.  34.  29 
67. 34. 59 
67.  34.  25 
67.  34.  23 

67.34.27 

67.33.29 
67.33.31 
67.  33.  22 
67.34.41 
67.04.39 
67.  04.  5o 


67.  34.  40 


Sum 

23 


67.  34.  i3 


Sum 

23 


67.3+.  16 


Sura 

23 


For  this  table  the  monthly  means  have  been  formed  without  reference  to  the  hour  at  which  the  observation  was  made  on  each  day. 
In  combining  the  monthly  results,  to  form  the  annual  means,  weights  have  been  given  proportional  to  the  number  of  observations. 


•HE  RovAL  Observatory,  Greenwich,  in  the  Year  1S82. 
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Yearly  Means  of  Magnetic  Dip  for  eacli  of  the  Needles,  and  General  Mean  for  the  Year  1882. 


Lengths  of  the 
several 

Sets  of  Needles. 


g-inch  Needles 


6-inch  Needles 


3-inch  Needles 


C  1 
C  2 


D  I 
D2 


Number  of  \  Mean  Yearly  Dip 

Observations  i  from 

with  each  j  Observations  with 

Needle.  1  each  Needle. 


67.  33.  38 

67.33.  27 

67.34.  28 
67.  34.  40 

67.  34.  i3 
67.  34.  16 


Mean  Yearly  Dip 


67.  33.  33 


67.34.34 


67.34.  14 


Mean  Yearly  Dip 
from  all  the 

Sets  of  Needles. 


>     67.34.    7 


Greenwich  Magnetical  and  Meteorological  Ob3bbyations,  18S2 


ROYAL  OBSEKVATORY,  GREENWICH. 


OBSERVATIONS 


DEFLEXION     OF    A    MAGNET 


ABSOLUTE    MEASURE 


HORIZONTAL      FORCE, 


1882. 


.XX) 


Observations  of  Deflexion  of  a  Magnet  and  Computations  for  Absolute  Measure  of  Horizontal  Force, 


Abstract  of  the  Observations  of  Deflexion  of  a  Magnet  for  Absolute  Measure  of  Horizontal  Force. 

1         Distances 
1                of 
Month  and  Day,                      Centres 

Magnets. 

Temperature. 

Observed 
Deflexion. 

Mean  of  the 
Times  of  Vibration 

of 
Deflecting  Magnet. 

Number 

of 

Vibrations. 

Temperature. 

1 

0 

January               24                  1 

0 
3 

41-8 

10.  40.  26 
4.52.51 

5 

644 
644 

100                      41  -8 
100                      43-2 

M 

F.'l.rur.ry               24                    ' 

0 

48-5 

10.44.  14 
4.52.22 

5 

652 
652 

100                      48-8 
100                     5i  -0 

N 

March                   24     '              1 

0 

52  -8 

10.43.  17 
4.51.55 

5 
5 

654 
654 

100                     52  -8 
100                     54-1 

- 

Ai.iil                     26     '              I 

0 

52-6 

10.42.45 
4.51.35 

5 

5 

645 
648 

100           '           54-3 

N 

May                       3o     ;               i 

0 

-3-I 

10.39.43 
4.  5o.  20 

5 
5 

665 
660 

100           1           75  -4 
100           ,           72-9 

N 

=0   !         . 

0     . 

68-0 

10.40.4:^ 
4.  5o.  48 

5 
5 

660 
657 

100                     68-4 
100           1           69-9 

N 

.Tiilv                     27     1             1 

1             , 

0 
3 

75-1 

10.38.44 
4-  49-  49 

5 
5 

656 
661 

100                     77-9 
too                     75-5 

X 

August                 24                   I 

1 

0 
3 

65-6 

10.40.    3 
4.  5o.  24 

5 
5 

653 
662 

100                      67  -o 
100                     65-5 

>^- 

September            29                   i 

1              ' 

0 

59-2 

10.40.  25 
4.  5o.  35 

5 
5 

658 
659 

100 
100 

59  M 

59-5 

N 

Octc.i.er                 27     1              I 

1 

0 

5o-5 

10.42.    5 

4.51.22 

5 

658 
654 

100 

100 

5o-2 
5i  -o 

N 

November            29     j              1 

0 
3 

44-5 

10.41.  22 
4.51.32 

5 

653 
654 

100           [           43-3 
100                      45-3 

>■ 

December            22                  i 

3 

45 '9 

10.  42.  iq 
4.51.33 

5 
5 

655 
652 

100 
100 

47-1 
467 

N 

The  Deflectiiig  Magnet  is  placed  on  the  East  side  of  the  suspended  Magnet,  with  its  marked  pole  alternately  E.  and  W.,  and  on  the  West  side  Trith  its  marked 
pole  also  alternately  E.  and  W.  :  the  deflexion  given  in  the  table  above  is  the  mean  of  the  four  deflexions  observed  in  those  positions  of  the  magnets. 
The  lengths  of  i  foot  and  1-3  foot  correspond  to  304-8  and  396-  2  millimetres  respectively. 
The  initial  N  is  that  of  Mr.  Nash. 
In  the  following  calculations  every  observation  is  reduced  to  the  temperature  35°. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  18S2. 
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CoMPDTATiON  of  the  Values  of  Absolute  Measure  of  Horizontal  Force  in  the  Year 


Month  and  Day, 


In  English  Measure. 


Apparent 
Vahie 

of 


Apparent  |  Apparent 

Value  I  Value 

of  ',  of 

A..  ;1  P. 


Mean 
Value 


Adopted 

Time 

of 

Vibration 

of 
Deflecting 
Magnet. 


Log.  HI  X. 


VaJu( 
of 


Value 
of 
X. 


January 

February 

March 

April 

Alay 

June 

July 

August 

September 

October 

November 

December 


0-O9342 
o'ogooS 
o'og328 
0-09320 
0-09310 
o'093i7 
0-09299 
0-09303 
0-09297 
0-09308 
0-09288 
0-09304 


0-09355 
0-09350 
0-09042 
0-09332 
0-09325 
0-09331 
0-09312 
0-093  JO 
0-09310 
0-09322 
0-09317 
0-09320 


-o-oo35o 
-0-00400 

-0-00372 
-0-00299 
-0-00400 
-0-00384 
-o-oo333 
-0-00327 
-0-00344 
-0-00367 
-0-00773 
-0-00429 


>  — 000398 


1-97212 
1-97184 
■•97151 
!-97i07 
i-97068 
1-97099 
1-97011 
1-97027 
1-97003 
1-97054 
1-96997 
1-97040 


5-6440 
5-6520 
5-6540 
5-6465 
5-6625 
5-6585 
5-6585 
56575 
5-6585 
5-656o 
5-6535 
5-6535 


15644 

15570  I 
1 5565 
i5687  ''\ 
15578  I 
i56o6  '! 
15658  !! 
i56oi  ! 
15559 
15536 
i5532 
i553i 


0-3667 
0-3663 
0-3661 
0-3664 
0-3658 
0-3660 
0-3659 
0-3657 
0-3654 
o'3656 
0-3653 
0-3655 


0-909 
3-917 
3-913 
3-913 
3-920 
3-916 
3-915 
3-912 
3-914 


Means 


3-913 


804 


The  value  of  X  in  column  10  is  referred  to  the  unit  Foot-Grain-Second,  and  that  in  column  1 1  to  the  unit  Millimetre-Milligramme-Stcond.  To  obtain  X 
in  the  Centimetre-Gramme-Second  (C.G.S.)  unit,  the  value  given  in  column  11  must  be  divided  by  10,  equivalent  to  shifting  the  decimal  point  one 
step  towards  the  left. 


ROYAL  OBSERVATORY,  GREENWICH. 


MAGNETIC    DISTURBANCES 


EARTH    CURRENTS. 


1882. 


Magnetic  Disturbances  and  Earth  Currents 


Magnetic  Distukiiancks  in  Declination,  Horizontal  P'orce,  and  Vertical  Force,  and  Earth  Cirrexts:  recorJe< 
at  the  Royal  Observatory,  Greenwich,  in  the  Year  1882. 

Tlie  following  notes  give  a  brief  description  of  all  magnetic  movements  (superposed  on  the  ordiusrv  diurnal  move- 
ment) exceeding  5'  in  Declination,  o-ooi5  in  Horizontal  Force,  or  o'oooS  in  Vertical  Force,  as  taken  from  the  photographic 
records  of  the  respective  Magnetometers.  The  movements  in  Horizontal  and  Vertical  Force  are  expressed  in  parts  of  the 
whole  Horizontal  and  Vertical  Force  respectively.  When  any  one  of  the  three  elements  is  not  specifically  mentioned  it  is 
to  be  understood  that  the  movement,  if  any,  was  insignificant.     Any  failure  or  want  of  register  is  specially  indicated. 

The  term  "  wave  "  is  used  to  indicate  a  movement  in  one  direction  and  return  :  •'  double  wave  "  a  movement  in  one 
direction  and  return  with  continuation  in  the  opposite  direction  and  return  :  "  two  successive  waves  "  consecutive  wave 
movements  in  the  same  direction ;  "  fluctuations  "  a  number  of  movements  in  both  directions.  The  extent  and  direction 
of  the  movement  are  indicated  in  brackets,  +  denoting  an  increase  and  —  a  decrease  of  the  magnetic  element.  In  the 
case  of  fluctuations  the  sign  +  denotes  positive  and  negative  movements  of  generally  equal  extent. 

In  all  cases  of  magnetic  movement  for  which  there  are  earth-current  photographs,  the  registers  show  corresponding 
earth  currents,  but  it  has  not  been  thought  necessary  to  refer  to  these  in  detail. 

Magnetic  movements  which  do  not  admit  of  brief  description  in  this  way  are  exhibited  with  their  corresponding 
earth  currents  on  accompan)dng  plates. 

The  time  is  Greenwich  Mean  Solar  Time  (Astronomical  Reckoning). 

1882. 

January       4.  io4''.  to  14''.   Wave  in  Dec.  (—  7')  :  fluctuations  in  H.F.  {  +  -ooi). 

5.  oi*".  to  4''.  Two  successive  waves  in  Dec.  (each  —  5')  :  in  H.F.  (—  '001  and  —  'ooiS). 

8.  g^h.  to  io3''.  Wave  in  Dec.  (—  1 1') :  in  H.F.  (-1-  -002).     Fluctuations  in  Dec.  (±  2')  until  lU^. 

11.  y*".  to  16''.  Long  wave  in  Dec.  (—  7') :  in  H.F.  (—  -002)  :   with  superposed  fluctuations,  in  Dec.  (  ±  3'). 
in  H.F.  (+ -ooi). 

12.  Waves  in  Dec.  at  5^  (—  9').  and  at  g^.  (—12').     Fluctuations  in  H.F.  4^'".  to  iii>.  (—  -002  to  +  -ooi). 

1 3.  2^.  to  18''.  Fluctuations  in  Dec.  ( ±  3') :  in  H.F.  (+  -ooi). 

14.  6^.  to  17^.  Fluctuations  in  Dec.  (  +  3')  :  in  H.F.  (+  -ooi )  :  with  wave  in  Dec.  at  7''.  ( -  1 1'),  aud  wave 

in  H.F.  at  ii''.  {+  -ooS). 
i5.  2''.  to  i4'>.  Fluctuations  in  Dec.  (±  3')  :  in  H.F.  (+  -ooi). 

16.  S"".  to  12''.  Fluctuations  in  Dec.  (±  3')  :  with  wave  in  H.F.  at  7".  ( -|-  -002). 

1 9.  Disturbed  day.     See  Plate  I. 

20.  13''.  Wave  in  H.F.  (+  -0025). 

21.  giK  Wave  in  Dec.  (— 6'). 

22.  S*".  to  10''.  Two   successive  waves   in  Dec.  (each  —7')  :   fluctuations  in  H.F.  (—-ooi   to   +  -002):  in 
V.F.  small. 

23.  g''.  to  lo''.  Double  wave  in  Dec.  (—  10'  to  -|-  4')  :  in  H.F.  (—  -ooi  to  +  -oooS) :  in  V.F.  small. 

24.  4^''.  to  6^h.  Wave  in  Dec.  (—  n').     i^K  to  6K  Fluctuations  in  H.F.  (  ±  -ooi )  :  in  V.F.  small. 

25.  Si'',  to  i3^\  Fluctuations  in  Dec.  (±  5')  :  in  H.F.  (+  -ooi)  :  in  V.F.  small. 

27.  7^  Wave  in  Dec.  (—  5')  :  in  H.F.  (—  -002).     ii^.  to  13^^  Flat  wave  in  Dec.  (—  8')  :  in  H.F.  (+  -ooi). 
2g.  g".  to  17''.  Fluctuations  in  Dec.  (±  6')  :  8'".  to  12''.  in  H.F.  (  x  '0°'  )■ 
3i.   i2^h.  to  leh.  Fluctuations  in  Dec.  (±  3') :  in  H.F.  (—  -ooi  to  -I-  -ooiS). 
February      i.  Disturbcfl  day.     See  Plate  I. 

2.  7h.  Wave  in  Dec.  (—  i5')  :  in  H.F.  (+  -ooS)  :  in  V.F.  small.     13".  to  iS".  Fluctuations  in  Dee.  (±  5') ; 
in  H.F.  (±  -ooi). 

5.  Waves  in  Dec,  0^*'.  to  7*'.  (—  8'),  12''.  to  i3''.  (-1-  8').    Two  successive  waves  in  H.F.  lo''.  to  i3i''.  (  +  -004 

and  +  -006) :  wave  in  H.F.  i7''.  to  iSi^.  ( -I-  -004).     Small  fluctuations  generally  from  Febru.iiy  5.  o''.  to 
February  6.  1  ^K  in  Dec.,  H.F.,  aud  V.F. 

6.  5^.  to  13''.   Fluctuations  in  Dec.  (  +  10') :  in  H.F.  (  ±  -003)  :  in  V.F.  (  ±  -0003). 

8.  Fluctuations  throughout  in  Dec.  (+  5'):  in  H.F.  (+  -ooiS):  in  V.F.  small. 

9.  III''.  Shaq)  double  wave  in  Dec.  (+  9'  to  —  4') :  in  K.F.  (+  -0035  to  —  -ooiS) :  in  V.F.  small.     Small 

fluctuations  generally  throughout  the  day. 

17.  12''.  to  17''.  Fluctuations  in  Dec.  (  +  8')  :  in  H.F.  (  +  -ooi )  :  in  V.F.  small. 
20.   Disturl.eil  dav.     S.v  Plate  1. 
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February    22.  8^''.  Wave  in  Dec.  (—  10')  :  in  H.F.  (—  -ooi). 

20.  12''.  to  lo**.  Fluctuations  in  Dec.  (+  4')  :  in  H.F.  (+  •001 ). 
24.  8h.  Wave  in  Dec.  (-  8'). 

March  4.  li*".  to  3i".  Double   wave   in   Dec.   (+  7'   to  -4'):   in   H.F.    (+ -coio  to   — -ooo):   in    V.F.   small. 

7''.  to  1 7''.  Fluctuations  in  Dec.  (+  4')  :  in  H.F.  (+  -ooi). 
5.  4''.  to  12''.  Fluctuations  in  Dec.  (+  3'):  in  H.F.  (+  -ooi),  tprminaliiig  with  wave,  steep  at  commencement, 
(+-003). 

8.  Fluctuations  throughout  in  Dec.  (+  7')  :  in  H.F.  (+  -002)  :  in  V.F.  (+  -0004). 

9.  4h.  to  iii>.  Sharp  wave  in  Dec.  4''.  to  S^h.  (_  20'),  followed  by  fluctuations  (±  6')  :  fluctuations  in  H.F. 

(+  -0020):  in  V.F.  small. 
i5.  S^h.  to  g^h.  Sharp  wave  in  Dec.  (-  12')  :  in  H.F.  (+  -oooS)  :  in  V.F.  small. 
17.  Si\  Wave  in  Dec   (-  5')  :  in  H.F.  (-  -ooi)  :  in  V.F.  small. 
19.  0^.  to  7>>.  and  from  iih.  to  18^.  Fluctuations  in  Dee.  (+  5') :  in  H.F.  (+  -ooi) :  in  V.F.  small. 

21.  2^.  to  i5^  Fluctuations  in  Dec.  (+  5')  :  in  H.F.  (+  -002)  :  in  V.F.  small. 
23.   ih.  to  13*'.  Fluctuations  in  Dec.  (+  3')  :  in  H.F.  (+  -ooiS)  :  in  V.F.  small. 

26.  71'.  to  14''.  Fluctuations  in  Dec.  (+  2') :  in  H.F.  (+  -ooi)  :  in  V.F.  small. 

27.  9''.,to  10''.  Fluctuations  in  Dec.  (+  2')  :  wave  in  H.F.  (+  -002). 

28.  3^  to  IS!*.  Fluctuations  in  Dec.  (+  3')  :  in  H.F.  (+  -ooi):  in  V.F.  (+  -0002). 
April            I.  Si*",  to  13''.  Fluctuations  in  Dec.  ( ±  4')  :  in  H.F.  (+  -ooi). 

2.  13''.  to  14''.  Wave  in  Dec.  (+  9') :  in  H.F.  (+  -ooi). 

4.  2i''.  to  ui''.  Sharp  fluctuations  in  Dec.  (±  7')  :  in  H.F.  (+  -ooo)  :   in  V.F.  (+  -0003).     17^''.  to  19". 

Wave  in  Dec.  (+  16')  :  in  H.F.  (-  -003)  :  in  V.F.  (-  -0003;. 

5.  7''.  to  18''.  Fluctuations  iu  Dec.  (+  5')  :  in  H.F.  (+  -ooi). 

6.  4''.  to  17^.  Fluctuations  in  Dec.  (±  5')  :  in  H.F.  (+  -0015) :  in  V.F.  (+  -0002). 

7.  5''.  to  12''.  Fluctuations  in  Dec.  (+  3')  :  in  H.P.  (+  -ooi). 

8.  5''.  to  9''.  Fluctuations  in  Dec.  (±  3')  :  in  H.F.  (+  -ooi). 

i3.  1 1^.  to  igt".  Fluctuations  in  Dec.  (+  3'),  with  wave  at  commencement  (—  10'),  and  wave  at  16''.  (-f   10')  : 

in-H.F.  fluctuations  (+  "ooiS)  :  iu  V.F.  (+  -0003). 
14.  o''.  to  13''.  Fluctuations  in  Dec.  (+  3')  with  wave  at  6^'.  (-8'):   in  H.F.  fluctuations  (+  -ooio):    in 

V.F.  small. 
i5.  n''.  to  16''.  Fluctuations  in  Dec.  (+  3')  :  in  H.F.  (+  -ooi). 
16.  1^''.  to  7''.  Fluctuations  in  H.F.  (+  -ooiS). 


Disturbed  days.     See  Plate  II. 
i\^.  Sharp  wave  in  Dec.  (—  6')  :  in  H.F.  (+  -0025) :  in  V.F.  small. 


'  ^'  \  Disturbed  days.     See  Plate  III. 
20.  J 

23.  [oi".  to  7^''.  No  register  of  Dec,  H.F..  or  V.F.]      SP.  to  21".  Fluctuations  in  Dec.  (±5'):   in  H.F. 

(+  -ooi)  :  in  V.F.  (+  -0002). 

28.  11''.  to  20''.  Fluctuations  in  Dec.  (+  8')  :  in  H.F.  (+  -ooi)  :  in  V.F.  (+  ■0002). 

29.  g^^.  to  III''.  Sharp  fluctuations  in  Dec.  (—  7'  to  +  12')  :  in  H.F.  (+  -ooiS)  :  in  V.F.  (+  -0004). 

30.  10^''.  to  13''.  Fluctuations  in  Dec.  (+  o')  :  waves  in  H.F.  at  2i''.  (—  -003)  and  at  1 1''.  (+  -0035)  :  in  V.F. 
at  iili».  (—  -0003). 

May  I.  6''.  to  iSh.  Fluctuations  in  Dec.  (+  7') :  in  H.F.  (+  -0025)  :  in  V.F.  (+  -0002). 

2.  3''.  to  17''.  Fluctuations  in  Dee.  (±  3')  :  in  H.F.  (+  -ooiS) :  in  V.F.  small. 

3.  iSii".  to  iS\  Wave  in  Dec.  (+  lo'). 

4.  8|''.  Wave  in  Dec."  (—  7'). 

II.  loi".  Wave  in  Dec.  (+  6') :  in  H.F.  (+  -0025). 

13.  4.^''.  to  lli''.  Fluctuations  in  Dec.  ( ±  7') :  in  H.F.  (±  -002)  :  in  V.F.  (+  -0002). 

14.  8".  to  12''.  Fluctuations  in  Dec.  (+  7').  8".  to  gi''.  Wave  in  H.F.  (+  •006)  with  superposed  fluctuations 
(+  "ooiS),  followed  by  fluctuations  (+  '002),  ending  with  sharp  wave  ( —  •0045)  at  ilj''.  lif''.  Wave  in 
V.F.  (—  -0025). 

17.  g*".  to  17''.  Fluctuations  in  Dec.  (  +  4').     3^.  to  14''.  Fluctuations  in  H.F.  (+  -002). 

Greenwich  Magnetical  and  Meteorological  Observations,  1882.  £> 


(xxvi/  Magnetic  Disturbances  and  Earth  Currents 

1882. 
May  21.  22P.  Wave  in  H.F.  (—  -00+). 

22.  2^^.  Wave  in  Dec.  (+  3'):  in  H.F.  (+  -ooS).     Waves  in  Dec.  at  Si"",  and  iS"".  (each  —  6').     6h^.  to  gi^. 
Fluctuations  in  H.F.  (+  -ooi). 

27.  i:*".  to  16''.  Double  wave  in  Dec.  (+  6'  to  —  14').     6''.  to  1^*'.  Fluctuations  in  H.F.  (+  •001). 

28.  6''.  to  16''.  Fluctuations  in  Dec.  (+  7').     o''.  to  18".  Fluctuation?  in  H.F.  (+  -ooiS) :  in  V.F.  (+  -0002). 

29.  7^''.  to  lo**.  Fluctuations  in  Dec.  (+  5')  :  in  H.F.  (+  •ooi5). 

30.  gp.  to  loP.  Wave  in  Dec.  (—  6')  :  fluctuations  in  H.F.  (  +  •001). 
3i.  10''.  to  17''.  Fluctuations  in  Dec.  (+  5').     4*'.  to  i3''.  Flucttiations  in  H.F.  (+  -ooiS). 

June  I.  4''.  to  16''.  Fluctuations  in  Dec.  (+  3') :  in  H.F.  (+  -ooi). 

6.  5^.  to  1 2''.  Fluctuations  in  Dec.  (+  3').     o"".  to  12''.  Fluctuations  ii;  H.i'.  (+  -ooiS)  :  in  V.F.  small. 

7.  4^''.  to  8^  Fluctuations  in  H.F.  (+  -ooi). 
9.  3'".  to  !!•'.  Fluctuations  in  H.F.  (+  -ooi). 

11.  17*".  to  igi*".  Wave  in  Dec.  (+  10')  :  in  H.F.  (  —  -003). 
14.  Disturbed  day.     See  Plate  IV. 
i5.  ii''.to6''.  Fluctuations  in  H.F.  (+ -ooiS).     n^.tosi'".  Fluctuations  in  Dec.  (+  7') :  in  H.F.  ( + 'OOi) : 

in  V.F.  (+  -0002). 

16.  -h.  to  ig*".  Fluctuations  in  Dec.  (+  5').     2''.  to  ig*".  Fluctuations  in  H.F.  (±  -ooi). 

17.  loV'.  to  III''.  Wave  in  Dec.  (—  4') :  in  H.F.  (+  'ooio). 

19.  loi''.  to  i3h.  Fluctuations  in  Dec.  (  ±  3')  :  in  H.F.  (+  -ooi) :  iu  V.F.  small. 

20.  4^''.  to  5^.  Decrease  of  Dec.  (8') :  wave  iu  H.F.  (—  -003) :  in  V.F.  (—  ■0002).     iS"*.  to  21''.  Fluctuations 
in  Dec.  (±  5'):  in  H.F.  (± -ooi). 

21.  oh.  to  i5\  Fluctuations  in  Dec.  (±  4'J  :  in  H.F.  (±  -ooi) :  in  V.F.  (±  -0003). 

22.  Waves  in  Dec.  at  6^^.  (—  3'),  and  at  Sf".  (—  5').     Fluctuations  in  H.F.  3^.  to  7''.  ( +   001 ). 

23.  2".  to  18*".  Fluctuations  in  H.F.  (+  -ooi). 

24.  Disturbed  day.     See  Plate  IV. 

25.  8'\  to  12''.  Fluctuations  in  Doc.  (+  2').     5^.  to  iz^.  Fluctuations  in  H.F.  (+  -ooi). 

26.  i'\  to  igh.  Fluctuations  in  Dec.  (±  3')  :  in  H.F.  (±  -ooi):  in  V.F.  (+  -0002). 

27.  6f''.  to  7I''.  Wave  in  Dec.  (—  7').     2P.  to  7|'\  Fluctuations  in  H.F.  (±  -ooiS). 
July             2.  5^.  to  8».  Fluctuations  in  H.F.  (+  -002). 

7.  oi'>.  to  6^^.  Fluctuations  in  H.F.  (+  -ooiS)  :  in  V.F.  small. 

12.  7''.  to  8^\  Wave  in  Dec.  (—  6')  :  in  H.F.  (+  -ooii). 

1 6.  Disturbed  day.     See  Plate  V. 

17.  I*",  to  iS*".  Fluctuations  in  Dec.  (+  2')  :  in  H.F.  (+  -0015)  :  iu  V.F.  (+  -0002). 

18.  7'".  to  12''.  Fluctuations  in  Dec.  (±  2')  :  in  H.F.  (+  -ooiS)  :  iu  V.F.  (±  -0002). 

19.  I7j''.  to  19^''.  Wave  in  H.F.  ( —  '002). 

20.  i6i''.  to  iSfh.  Wave  in  Dec.  (+  6'). 

22.   14''.  to  17''.  Fluctuation?  in  Dec.  (  +  2')  :  in  H.F.  (+  "OOl ). 
3o.. 
3i.  >DisHirl)ed  days.     See  Plates  V.,  VI.,  and  VII. 

Au^u.st         4.  J 

5.  3.V'.  to  3f^.  Fluctuations  in  Dec.  (+  2'):  in  H.F.  (+  -ooi)  :  iu  V.F.  (±  -oooi). 
9.   i5J'>.  to  2Ii^  Fluctuations  in  Dec.  (±  2') :  in  H.F.  (+  -ooi). 

10.  gi''.  Wave  in  Dec.  (—  6')  :  in  H.F.  (+  -0035).     I2^\  to  13^'".  Sharp  wave  in  Dec.  (+  20'):  in  V.F. 
( —  •0007).     Small  fluctuations  generally  at  other  times  from  i^.  to  ly^. 

11.  12".  to  20''.  Fluctuations  in  Dec.  (±  3')  :  in  H.F.  (+  -ooi). 

12.  I*",  to  6''.  Fluctuations  in  Dec.  (±  3')  :  iu  H.F.  (±  -002). 
i3.  4^  to  I2i''.  Fluctuations  in  Dec.  (+  2') :  in  H.F.  (+  -ooiS). 
14.  2''.  to  I2'>.  Fluctuations  in  Dec.  (  ±  2')  :  in  H.F.  (+  -ooi). 

16.  S"-.  to  20''.   Fluctuations  in  Dec.  (±3'):  in  H.F.  (±  -ooiS),  with  w.nve  at  5^".  (+  '003).     [No  register 
of  V.F.] 

17.  loK  to  16''.  Fluctuations  in  Dec.  (+  2')  :  in  H.F.  (±  -ooi ).     [No  register  of  V.F.] 

20.  8.^''.  Wave  in  H.F.  (  +  -ooio).     [No  register  of  V.F.] 

21.  6\^.  to  iq''.    I''lm!tu:iti..iis   in   Dec.   I  -+-  4") :   in  H.F.  (  +  -OOIO).  with   wa\e  at   u''.  (+  -ooo).      [No  register 
of  V.F.I 
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1882. 
August       25.  -''.  to  13^.  Fluctuations  in  Dec.  (+  5') :  in  H.F.  (+  -ooi).     [No  register  of  V.F.] 
28.  o'".  to  1 1"".  Fluctuations  in  Dec.  (±  2')  :  in  H.F.  (±  -ooi).     [No  register  of  V.F.] 
September    2.  5''.  to  lo"".  Fluctuations  in  Dec.  (+  3')  :  in  H.F.  (+  -ooi).     [No  register  of  V.F.] 

3.  4''.  to  8\  Fluctuations  in  Dec.  (+  2').     o^^.  to  S^.  Fluctuations  in  H.F.  (+  -ooi).     [No  register  of  V.F.] 

5.  i*".  to   12''.   Fluctuations   in   Dec.   (±  5'):   in  H.F.  (+ -ooiS).     Sharp  wave  in  Dec.  at   Sh^.  (—  17'). 

[No  register  of  V.F.] 

6.  5^.  to  io\  Fluctuations  in  Dec.  (±  4') :  in  H.F.  (+  -ooi).     [No  register  of  V.F.] 
n.  Disturbed  day.     See  Plate  VIII. 

12.  S"-.  Wave  in  Dec.  (—  6')  :  in  H.F.  (+  '002)  :  with  fluctuations  in  Dec.  (  ±  2')  until  ij^.     [No  register 
ofV.F.] 

1 3.  Si*",  to  lo^  Wave  in  Dee.  (+  5').     o'.  to  lo"".  Fluctuations  in  H.F.  (+  -ooi).     [No  register  of  V.F.] 

14.  4''.  Wave  in  Dec.  (—5'):  in  H.F.  (— -ooiS).     7J''.  to  lo*".  Two  successive  waves  in  Dec.  (—  10'  and 

-  4')  :  fluctuations  in  H.F.  (±  -ooi).     [No  register  of  V.F.] 

1 8.  6i^.  to  8^.  Sharp  wave  in  Dec.  (—  8').     ef".  to  8^'^.  Fluctuations  in  H.F.  (+  -ooi).    [No  register  of  V.F.] 

19.  of''.  Sharp  wave  in  Dec.  (—  3')  :  in  H.F.  (—  -0025).     8i''.  to  ii''.  Fluctuations  in  H.F.  (+  'ooi).     [No 

register  of  V.F.] 

20.  g*".  to  14".  Fluctuations  in  Dec.  (+  5') :  in  H.F.  (±  -ooiS).     [No  register  of  V.F.] 

23.  lo''.  to  11''.  Wave  in  H.F.  (+  -002).     [No  register  of  V.F.] 

24.  15''.  to  21''.  Fluctuations  in  Dec.  (±  2')  :  in  H.F.  (+  -ooi).     [No  register  of  V.F.] 

25.  7^^  to  Sp.  Sharp  wave  in  Dec.  (—  10') :  in  H.F.  (—  -0025).     2''.  to  lo*".  Fluctuations  in  Dec.  (±  2')  : 
in  H.F.  (+  -ooiS).     [No  register  of  V.F.] 

26.  g"^.  to  20''.  Fluctuations  in  Dec.  (+  3') :  in  H.F.  (  +  -ooi).     [No  register  of  V.F.] 
October        2.  Disturbed  day.     See  Plate  IX. 

4.  4''.  to  I  !>>.  Fluctuations  in  Dec.  (±  5')  :  in  H.F.  (+  -ooi ),  with  sharp  wave  at  10''.  (+  -004)  :  in  V.F.  small. 

5.  Disturbed  day.     See  Plate  X. 

8.  7^''.  to  i3^.  Fluctuations  in  Dec.  (±  5')  :  in  H.F.  (  +  -cooS). 

9.  7^''.  to  i4>'.  Fluctuations  iu  Dec.  (+  5')  :  in  H.F.  (  +  -ooiS). 
10.  6^^.  to  H^.  Wave  in  Dec.  (—  20').     5\  to  8''.  Fluctuations  in  H.F.  (+  -ooio)  :  in  V.F.  sm.ill. 
ii.  6''.  to  7|i>.  Wave  in  Dec.  (—  7')  :  in  H.F.  (—  -ooiS).     o^.  to  2^.  and   10''.  to  i3".  Small  fluctuations  in 

Dec.  and  H.F. 
14.  S^.  to  20''.  Fluctuations  in  Dec.  (+  2')  :  in  H.F.  (+  -ooi). 
17.  7i".  to  15''.  Fluctuations  in  Dec.  (±  2') :  in  H.F.  (+  -ooi). 
22.  2''.  to  I7''.  Fluctuations  in  Dec.  (±  5')  :  in  H.F.  (+  -ooi)  :  in  V.F.  small.     7^  to  8^  Double  wave  in 

Dec.  (—  10'  to  +  10')  :  in  H.F.  (+  -004  to  —  -002)  :  in  V.F.  small. 

24.  17''.  to  2oii'.  Wave  in  Dec.  (+  i5').     i6i''.  to  igi*.  Fluctuations  in  H.F.  (+  -002) :  in  V.F.  small. 

25.  6|i'.  Wave  in  Dee.  (—  8')  :  in  H.F.  (—  -002).     loh.  Wave  in  Dec.  (+  5')  :  in  H.F.  (+  -ooS).     ijJ''.  to 

16''.  Fluctuations  in  Dec.  (+  3'). 

27.  8i'>.  to  i8i\  Fluctuations  in  Dec.  (+  y')  :  in  H.F.  (+  -ooio)  :  in  V.F.  small. 

28.  2''.  to  1 7*''.  Fluctuations  in  Dec.  (±  5') :  in  H.F.  (±  -002)  :  in  V.F.  small.     Waves  in  Dec.  ^^.  to  S"". 

(-  18'),  and  7^\  to  Si^.  (-  i3'). 

29.  4''.  to  H*".  Fluctuations  in  Dec.  (±  5')  :  in  H.F.  (+  -ooi)  :  in  V.F.  small. 
November    2.  Si*",  to  1 1''.  Wave  in  Dec.  (—  9'),  sharp  at  commencement.     12J''.  Wave,  very  sharp  at  commencement,  iu 

Dec.  (H-  5') :  in  H.F.  (+  '0045)  :  in  V.F.  (-j-  -0004)  :  followed  by  small  fluctuations  until  iS*". 

5.  7^''.  to  16''.  Fluctuations  in  Dec.  (±  3')  :  in  H.F.  (+  -ooiS) :  in  V.F.  small. 

6.  5^.  to  14''.  Fluctuations  in  Dec.  (+  2')  :  in  H.F.  (+  -ooi). 

7.  i"".  to  i3''.  Fluctuations  in  Dec.  (±  3')  :  in  H.F.  (±  -ooi)  :  in  V.F.  small. 
9.  6'".  to  lo"".  Fluctuations  in  Dec.  (+  2')  :  in  H.F.  (±  -ooi). 

10.  g^*'.  to  u''.  Wave  in  Dec.  (—  4'). 

1 1  to  26.  Disturbed  period.     See  Plates  X.  to  XXI. 

30.  gl*".  to  111".  Wave  in  Dec.  (—  10')  :  in  H.F.  (+  -0025). 
December     i.   10''.  to  iS*".  Four  successive  waves  in  Dec.  (—  4',  —  10',  —  2',an(l  —  3') :  fluctuations  iu  H.F.  (+  -0015)  : 

in  V.F.  smaU. 
3.  o*".  to  gi*".  Fluctuations  in  Dec.  (±  3')  :  in  H.F.  ( ±  001  j. 

— 
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1882. 
December        4.   i^''.  to  124''.  Fluctuations  in  Dec.  ( ±  4')  :  i"  H.F.  (+  -002)  :  in  V.F.  small. 

5.  8''.  to  lo"".  Fluctuations  in  Dec.  (±  2')  :  in  H.F.  (±  -oooS). 

6.  8^''.  Wave  in  Dec.  (—  6'). 

7.  8''.  to  10''.  Fluctuations  in  Dec.  (±  2').     84'".  to  gi''.  Wave  in  H.F.  (+  -002). 

8.  ig\  Wave  iu  Dec.  (+  4')  :  in  H.F.  (+  -ooiS). 

9.  5^.  to  10^.  Fluctuations  in  Dec.  (±  3')  :  in  H.F.  (+  -ooio).     Wave  at   loi"".  in  Dec.  (—  7')  :  in  H.F. 

(+  -0025). 

11.  ji''.  Wave  in  Dec.  (—  7') :  iu  H.F.  (—  -ooiS).    7'>.  to  14'".  Fluctuations  in  Dec.  (±  3') :  in  H.F.  (+  -ooi). 

12.  i^.  to  7^1'.  Fluctuations  in  Dec.  (±  2')  :  in  H.F.  (+   oooo). 

i5.  S^''.  Change  in  Dec.  (—  10')  :   iu  H.F.  (—  -ooiS).     iif''.  Wave,  very  sharp  at  commencement,  iu  Dec. 

(4-6'):    in    H.F.  (4- -004):    in  V.F.  (+"ooo5):    followed   by  fluctuations  in  Dec.  (±3'):    iu  H.F. 

(+  -ooi)  :  in  V.F.  (+  -0002)  until  20''. 
16.   8''.  to  10''.  Wave  in  Dec.  (—  25')-     7^'-  ^-^  9^-  Wave  in  H.F.  (—  -ooo)  :  iu  V.F.  (4-  -0003). 
18.  g''.  to  i9'>.  Fluctuations  in  Dec.  (±  3')  :  iu  H.F.  (±  -002)  :  in  V.F.  small. 

^°'  j  Disturbed  clays.     See  Plate  XXII. 

26i  Wave.-  in  Dec.  at  7^''.  (—  7').  at  8i\  (—  8'),  with  small  fluctuations  until  i8'>.     Fluctuations  iu  H.F. 

jh.  to  13''.  (±  -ooi). 
27.  Si"",  to  1 6''.  Fluctuations  iu  Dec.  (±  5')  :  iu  H.F.  (+  -ooi 5)  :  iu  V.F.  small. 

29.  6N  to  iz''.  Fluctuations  in  Dec.  (±  5').     Waves  in  H.F.  at  i^K  (4-  -0025),  at  nf''.  (4-  -0035). 

30.  5\K  to  j^K  Wave  in  Dec.  (—  i3'),  followed  by  fluctuations  (+  2')   until  12''.      Fluctuations   iu  H.F. 
SiK  to  12''.  (±  -ooi). 

3i.  5^.  to  17''.  Fluctuations  in  Dec.  (±  2')  :  in  H.F.  (+  -ooi). 


Explanation  of  the  Plates. 
The  magnetic  motions  figured  on  the  Plates  are — 

(i.)  Those  for  days  of  great  disturbance — -April  16,  17,  19,  20,  June  24,  August  4,  October  2,  5,  November  12, 

i3,  17,  18,  19,  20,  2!. 
(2.)  Those  for  days  of  lesser  disturbance — January  19,  February  i,  20,  June  14,  July  16,  00,  3i,  September  1 1. 

November  u,  14,  25,  December  20,  21. 
(3.)  Those  for  days  required  to  complete  tlie  period  of  visibility  of  the  great  November  sun-spot — November  i5. 
16,  22,  23,  24,  26. 
The  day  is  the  astronomical  day  commencing  at  Greenwich  mean  noon. 

The  magnetic  declination,  horizontal  force,  and  vertical  force  are  indicated  by  the  letters  D.,  H.,  and  V.  respectively : 
the  declination    (west)   is  expressed   in   minutes  of  arc,   and  the   horizontal  and   vertical  forces  in   parts  of  the  whole 
horizontal  and  vertical  forces  respectively,  the  corresponding  scales  being  given  on  the  sides  of  each  diagram. 
Downward  motion  indicates  increase  of  declination  and  of  horizontal  and  vertical  force. 

The  earth  current  register  E,  is  that  of  the  line  Angerstein  Wharf — Lady  Well,  making  an  angle  of  5o  with  tla 
magnetic  meridian,  reckoning  from  north  to  east.  The  Eg  register  is  that  of  the  line  Blackheath — North  Kent  East, 
making  an  angle  of  46°  with  the  magnetic  meridian,  reckoning  from  north  to  west.  Zero  Ej  and  Zero  Ej  indicate  tlic 
respective  instrumental  zeros. 

Downward  motion  of  earth  current  register  indicates  in  the  E^  circuit  the  passage  of  a  current,  corresponding  to  that 
from  the  copper  pole  of  a  battery,  ui  the  direction  Angerstein  Wliarf  to  Lady  Well  (N.E.  to  S.W.),  and  iu  the  Ej  circuit 
to  the  passage  of  a  similar  current  in  the  direction  Blackheath  to  North  Kent  East  (S.E.  to  N.W.) 

An  arrow  ( | )  indicates  that  the  register  was  out  of  range  of  registration  in  the  direction  of  the  arrow-head.  Other 
causes  of  interruption  are  stated  in  the  Introduction.  From  November  16*.  22^''.  to  17''.  i''.  and  from  November  17"^.  lyk^. 
to  23i''.  the  vertical  force  magnet  was  in  vibration,  presumably  through  rapid  magnetic  disturbances. 

The  temperatures  given  in  small  figures  on  the  Diagrams  represent  those  of  the  horizontal  and  vertical  force  magnets 
at  the  corresponding  hours  of  observation,  usually  o'',  i"",  2*",  3^  9*",  21'',  22'',  23''. 

Until  June  14  there  were  no  available  earth  current  registers,  and  on  September  ii  au<l  Geiober  2  there  Avere  no 
registers  of  magnetic  vertical  force,  the  magnet  being  away  for  alteration. 
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Daily  Results  of  the  Meteorological  Obsebvatioxs 
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•  I,  being  o=-5  less  than  the  average  for  the  41  years,  1841 -1881. 
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j>tbe  average  for  the  20  years,  1849- 186S. 


mean  Temperature  of  Evuporatiun  for  the  month 

mean  Temperature  of  the  Dew  Point  for  the  month  was  37°- 6,  being  2^-2  higher  than 

mean  Degree  of  Humiditi/  for  the  month  was  89-6,  being  2-3  greater  than 

mean  Elastic  Force  of  Vapour  for  the  month  was  o'"-225,  bemg  o'"-oi8  greater  than 

mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  2«">6,  being  oS'-2  greater  than    I 

mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  559  grains,  being  7  grains  greater  than  J 

mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  o  and  an  overcast  sky  by  lo)  was  8-2. 

mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  006.     The  maximum  daily  amount  of  Sunshine  was  5-4 

highest  reading  of  the  Solar  Radiation  Thermometer  was  85'  ■  o  on  January  i  ;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer  was 

mean  daily  distribution  of  Ozone  was,  for  the  12  hours  ending  9  a.m.,  i  -  ;  :  for  the  6  hours  ending  3  p.m.,  0-3  ;  and  for  the  6  hours  ending  y  p.m.,  o- 

Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  i,  E.  4,  S.  14,  and  W.  9.     Three  days  were  calm. 

•-0  on  the  square  foot  on  Januarj-  2  and  3.     The  mean  daily  Horizontal  Movement  of  the  Air 
January  2  ;  aud  the  least  daily  value  60  miles  on  January  19. 


hours  en  January  7. 
i8°-3  on  January  25. 
6. 


Greatest  Pressure  of  the  Wind  in  the  month  was  ; 
26:  miles ;  the  greatest  daily  value  was  660  miles  > 


!  fell  on  10  days  in  the  mouth, 
41  years,  1841-1881. 


for  the  mouth  was 
measured  by  gauge  No.  6  partly  sunk  below  the  ground;  being  o'"-7io  less  than  the  average  fall  for  the 
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Daily  Results  of  the  Meteorological  Obsepaations 
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The  results  appiv  to  the  civil  day. 

The  mean  reading  of  the  Barometer  (Column  1)  and  the  mean  temperatures  of  the  Air  and  Evaporation  (Colum 

ns  (1  and  8 )  are  ileduced  from  the  photograp 

hie  records.     The 

avenigc  temperature  (Column  7)  is  that  detcmiiucd  from  the  reduction  of  the  photographic  records  from  i 

849  to  1868.     The  temperature  of  the  Dew  Point  (Column  9)          1 1 

and  the  Degree  of  Humidity  (Column  13)  are  deduced  from  the  corresponding  temperatures  of  the  Air  and  Evaporation  by  means  of  Glaisher's  Hygrometrical  Tables.          |  [| 

The  meun  differcnca  between  the  Air  and  Dew  Point  Temperatures  (Column  10)  is  the  difference  between 

the  numbers  in  Columns  6  and  9,  and  the  Greatest  and  Least          1 1 

Differences  (Columns  11  and  12)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-huH 

and  Wet-bulb  Thermometers. 

The  values  given  in  Columns  3,  4,  5,  14,  and  15  are  derived  from  eye-readings  of  self-registering  thermometers 

•IJainfall  (Column  18).  The  amoimt  given  for  February  6  is  derived  from  dew. 

The  mean  reading  of  the  Barometer  for  the  month  was  3o'°-o6o,  being  o'°-228  hit/her  than  the  average  for  the 

20  years.  18S4-18J3. 

TEMfEKATlRE    OF   TIIK   Allt. 

The  highest  in  the  month  was  55''-4  on  February  14  and  26 ;  the  lowest  in  the  month  was  24^'R  on  Ftbrn 

iry  2  ;  and  the  range  was  jo''ti. 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  4;'  7,  being  2° -3  higher  than  the  average  for 

he  41  years,  1841-1881. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  36"-  :,  being  1"^  higher  than  the  average  for  t 

le  41  years,  1841-1881. 

The  mean  of  the  daily  ranges  was  1 1'^-  5,  being  o"-4  greater  than  the  averaee  for  the  41  years,  1841-1881. 

The  mean  for  the  month  was  42°o,  being  2''-3  higher  than  the  average  for  the  20  years,  1849-1868. 

Till')  Royal  Observatory,  Greenwich,  in  the  Year  1882 


(xxxiii) 


Wind  as  deduced  feom  Sklf-eegisteeino  Anemometebs. 

1 

OSLEE'S. 

Robin- 
son's. 

CLOUDS  AND  WEATHER. 

MONTH 

and 

General  Direction. 

Pressure  on  the 
Square  Foot. 

3.% 

A.M. 

P.M. 

^. 

o|i 

A.M. 

P.M. 

1 

1 

li 

P 

... 

,„. 

lbs. 

miles. 

Feb.  I 

E  :  ESE 

E 

0-3 

o-o 

0-0 

154 

V                      ■            :     0,  ho.-fr 

0                                :     0,  ho.-fr 

Calm  :  SW 

SE  :   SW 

o-o 

o-o 

o-o 

104 

0,  ho.-fr,  slt.-r          :     ci.-cu,  cu.-s,  slt.-f,  ho.-fr 

10,  slt.-f                      :     g,  cu.-s,  ci.-cu.  f 

3 

Calm  :  SW 

NE  :  SE  :  Calm 

o-o 

0-0 

0-0 

104 

10,  f                            :   10,  f 

5,  tk.-f                      :     0,  tk.-f 

4 

Calm 

Calm 

o-o 

0-0 

0-0 

49 

tk.-f,  ho.-fr              :     tk.-f,  ho.-fr 

tk.-f                            :     tk.-f 

5 

Variable:  Calm 

SW  :  SE  :  Calm 

o-o 

o-o 

0-0 

1 14 

tk.-f                            :     9 

10                       :    10,  slt.-f        :   10,  slt.-f 

6 

Calm 

NE 

o-o 

O'O 

0-0 

84 

10,  slt.-f                     :   10,  f 

10,  m               :   10,  slt.-f        :   10 

7 
8 

NE:  E 

E:  EXE 

0-0 

0-0 

0-0 

126 

10                                  :   10,  f 

10                      :   10,  oc.-m.-r  :   10 

E:  ESE 

E  :  SE  :   S 

o-c 

0-0 

o-o 

140 

10                                   :   10 

10                      :   10                  :     p.-cl 

9 

S  :  SSW 

SSW:  S 

o-o 

0-0 

0-0 

235 

p.-cl                           :   10 

10,  oc.-m.-r                :   10 

10 

SSW 

S:  SSE 

0-0 

0-0 

0-0 

180 

10                                 :     th.-cl 

6,  ci,  ci.-cu,  ci.-s     :     0,  ho.-fr 

SSE  :  S 

SSE:  S 

0-0 

0-0 

0-0 

222 

c,  ho.-fr                    :     7,  ci,  ci.-s,  slt.-m 

6,  ci,  ci.-cu,  ci.-s     :   10,  th.-cl 

12 

S  :  SW 

SW:  SSW 

0-5 

0-0 

0-0 

293 

10,  th.-cl                     :   10,  oc.-m.-r 

g,  cu.-s           :     0                 :     0,  d 

i3 

SSW 

SW 

9-5 

o-o 

1-5 

573 

0,  d                            :   10,  th.-cl,  sc 

10,  sc,  oc.-slt.-r,  w  :     vv,  sc,  oc.-slt.-r 

\t 

SW  :   WSW 

WSW:  SW:  SSW 

3-0 

0-0 

0-3 

396 

vv                  :   10,  r              :     8,  ci 

5,  cu.-s,ci.-cu,ci,sc  :   10,  sc,  oc.-slt.-r 

SW  :  N 

N:NW:WNW 

9-6 

0-0 

ri 

466 

10,  sc,  oc.-r,  w           :   io,sc,hy.-r,w,gt.-glm 

9,  sc,  glm,  r  :   10,  sh.-r       :     0 

i6 

WSW  :  SW 

SW  :  WSW 

6-4 

0-0 

l-I 

509 

0                    :     0,  ho.-fr     :     v 

10,  slt.-r                      :   10 

17 

WSW  :  W 

WSW 

4-5 

0-0 

0-9 

526 

10                                  :   10 

8,  ci.-s,  cu.-s            :     v,  th.-cl 

i8 

WSW:  SW 

SW  :  NW  :  W 

1 3-0 

0-0 

ro 

534 

vv,  th.-cl                   :     6,  cu.-s,  ci.-cu,  w 

9,  cu.-s,  sc,  w  :  lo,  slt.-r     :     v 

«9 
20 

NW : NNW 

NNW 

3-7 

0-0 

0-6 

397 

0                                 :     0,  h 

vv,  li.-cl                    :     0 

WSW 

WNW:  AVSW 

ro 

0-0 

o-i 

302 

0,  ho.-fi-                    :   1 0 

g,  th.-cl           :   10                    :     g 

21 

WSW:  NNW  :  N 

N  :  NNE 

o-o 

0-0 

0-0 

216 

10                                 :    10,  m,  glm,  slt.-r 

10                     :   10                   :     V 

22 

Calm:  WSW 

WSW:  NW 

0-3 

0-0 

0-0 

216 

0,  d                           :     p.-cl,  m,  slt.-f 

6,  cu.-s,ci.-cu,f  :   10                    :   lo 

23 

NAV  :  NNW 

NE:  SE 

0-0 

0-0 

0-0 

i3o 

10                                 :   10,  glm 

lo,glm                        :   10 

24 

SE:  Calm:  WSW 

WNW:  SW:  S 

ro 

o-o 

0-0 

154 

10                                 :   10,  slt.-f 

7,  cu.-s,  ci.-cu,  h     :     9 

25 

s 

SSW 

12-5 

0-0 

2-3 

565 

10,  slt.-r                      :     9,  fq.-th.-r 

g,  ci.-s,  li.-shs,  w     :     9,  sc,  sqs,  fq.-r 

26 

SW  :   SSW 

SW 

ii-o 

0-3 

3-0 

659 

10,  sc,  w       :   10,  r              :   io,sc,li.-shs,w 

g,  cu.-s,  ci.-cu,  w    :     7,  sc,  ci.-cu 

27 

WSW 

WSW:  N 

+■• 

0-0 

0-6 

388 

V,  s                               :     9,  cu.-s,  ci.-s,  ci.-cu,  sc 
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22 
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The  mean  Temperature  of  Evaporation  for  the  month  was  4o''-4,  being  2°-<,  higher  than                         T 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  38°- s,  being  5°'  i  higher  than 

The  mean  Degree  of  Humidity  for  the  month  was  88-3,  being  3  ■  5  ^rea^cr  than                                           Lj^^  average  for  the  20  years,  1849-1868. 
The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'°-233,  being  o'»-026  greater  than 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  2S'>-  ;,  being  os'-  ^  greater  than 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  555  grains,  being  i  grain  greater  than       J 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  8-o. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  o- 13.     The  maximum  daily  amount  of  Sunshirte  was  6-  6  hours  on  February  1 9. 

The  highest  reading  of  the   Solar  Radiation  Thermometer  was  iifi  on  February  11;  and  the  lowest  reading  of  the   Terrestrial  Radiation   Thermometer  was  i6°-3  on 

February  2. 

The  mean  daily  distribution  of  Ozone  was,  for  the  1 2  hours  ending  9  a.m.,  2  •  i  ;  for  the  6  hours  ending  3  p.m.,  0  •  5  ;  and  for  the  6  hours  endmg  9  p.m.,  0  ■  0. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  3,  E.  5,  S.  9,  and  W.  7.     Four  days  were  calm. 

Tlie  Greatest  Pressure  of  the  Windm  the  month  was   i3""-oon  the  square  foot  on  February  18.    The  mean  daily  Horizontal  Movement  of  the  Air  for  the  month  was 

289  miles;  the  greatest  daily  value  was  659  miles  on  February  26  ;  and  the  least  daily  value  49  miles  on  February  4. 

7;«/h  fell  on  9  days  in  the  month,  amounting  to   ii"-i53,  as  measured  by  gauge  No.  6  partly  sunk  below  the  ground;  being   o'»-338  less  than   ihe  average  fall  for  the 

41  years,  1841-1881. 

Greenwich  Magnetical  and  JIeteokological  Observations,  1882. 
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Daily  Results  of  the  Meteorological  Observations 
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The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  Barometer  (Column  2)  and  the  mean  temperatures  of  the  Air  and  Evaporation  (Columns  6  and  8)  are  deduced  from  the  photographic  records.    The 

average  temperature  (Column  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from  1849  to  1868.     The  temperature  of  the  Dew  Point  (Column  9) 

and  the  Degree  of  Humidity  (Column  ,3)  are  deduced  from  the  corresponding  temperatures  of  the  .\ir  and  Evaporation  by  means  of  Glaisher's  Hygrometrical  Tabks. 

The  mean  difference  between  the  Air  and  Dew  Point  Temperatures  (Column  10)  is  the  difference  between  the  numbers  in  Columns  6  and  9,  and  the  Greatest  and  Least 

Dilferences  (Columns  11  and  12)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bulb  and  Wet-bulb  Thermometers. 

The  values  given  in  Columns  3,  4,  5,  14,  and  15  are  derived  from  eye-readings  of  self-registering  thermometers. 

The  mean  reading  of  the  Barometer  for  the  month  was  29'-834,  being  o"'- 112  higher  than  the  average  for  the  20  years,  i854-iS7.v 

Temper.vture  of  the  Air. 

Tlie  highest  in  the  mouth  was  65^-0  on  March  i8  ;  the  lowest  in  the  month  was  28''-8  on  March  23  ;  and  the  range  was  36'-  2. 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  <;;°- 1,  being  ^''•2  higher  than  the  average  for  the  41  years,  1841-1881. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  37'-6,  being  2^-3  higher  than  the  average  for  the  41  years,  1841-1881. 

The  mean  of  the  daily  ranges  was  i?'",,  being  2^-9  greater  than  the  average  for  the  41  years,  1841-1SS1. 

The  mean  for  the  month  was  46^-2,  being  4=-6  hi-jher  than  the  average  for  the  20  vcars,  1849-1S68. 

:ade  at  the  Royal  Observatory,  Greenwich,  in  the  Year  1882. 
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WiSD  AS  DEDUCED  FROM  SbLF-REOISTEEINO  ANEMOMETEEg. 

OSLEH'S. 
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CLOUDS  .VXD  WEATHER. 

MONTH 

and 
DAY, 

1883. 
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21 
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Reference. 

The  mean  Temperature  of  Evaporation  for  the  month  was  43°-  7,  being  4°-  7  hiqiier  than 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  4o°-9,  being  4°-9  higher  than 

The  mean  Deffree  of  Humidity  for  the  month  was  82  •  2,  being  1-3  greater  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'°-256,  being  oi"-o44  greater  than 

■the  average  for  the  20  years,  1 849-1 86S. 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  3?" -o,  being  o^'-^  greater  than  |                                                                                                                                | 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  546  grains,  being  4  grains  ks!> 

than           J 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overt 

astskyby  10)  was  .5-6. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i) 

was  0-35.     The  maximum  daily  amount  of  Sunshine  was  9'3  hours  on  March  16 

and  20. 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  i2S°-o  on  March  30  ;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer  was  i9°-o  on  March  4. 

The  mean  daily  distribution  of  Ozone  was,  for  the  12  hours  ending  9  a.m.,  i  -9  ;  for  the  6  hours  ending  3  p.m.,  1-3  ;  and  for  the  6  hours  ending  9  p.m.,  0-7. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  4,  E.  i,  S.  1 1,  and  W.  13. 

Two  days  were  calm. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was  29""-o  on  the  square  foot  on  March 

!6.    The  mean  dailv  Horizontal  Movement  of  the  Air  for  the  r-onth  was  .548  miles : 

the  greatest  daily  value  was  674  miles  on  March  26  ;  and  the  least  daily  value  100  miles  on  March  12.       ' 

/.'.J ;»  fell  on  II  days  in  the  month,  amounting  to  i™- 144,  as  measured  by  gauge  No.  6  partly  sunk  below  the  ground;  being  o">-3i2  less  than  the  average  fall  for  the 

4 

years,  1841-1881. 
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Daily  Results  of  the  Meteorological  Observations 
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i3-2 

0-000 

2-0 

vP 

6 

30-042 

62-0 

37-9 

24-1 

48-2 

+   '-5 

45-2 

41-9 

6-3 

13-7 

o;9 

79 

.21-1 

24-1 

8-2 

i3-2 

O-OOO 

0-5 

wP  :  mP 

7 

30-I20 

57-4 

35-8 

21-6 

477 

+  o-g 

44'4 

40-8 

6-9 

1 3-5 

J7 

78 

120-7 

27-0 

11-1 

i3-3 

o-ooo 

2-5 

mP:  vP 

8 

Grpalest 

3o-i57 

60-4 

36-8 

23-6 

48-6 

-t-   1-8 

45-1 

41-3 

r^ 

14-4 

'■4 

76 

.25-8 

2  8-6 

11-4 

.3-4 

0-000 

1-2 

mP:  sP 

9 

30-075 

58-9 

34-9 

24-0 

45-7 

—    1-2 

43-1 

40-1 

5-6 

11-6 

0-7 

82 

.29-0 

25-0 

5-7 

i3-4 

0-coo 

8-8 

mP:  sP 

10 

29-940 

55-6 

33-2 

22-4 

44-2 

—    2-7 

417 

38-7 

5-5 

9-8 

1-5 

81 

'33-9 

24-8 

3-9 

.3-5 

O-OOO 

0-5 

vP :  vP,  wN 

1 1 

Last  Qr. 

29-732 
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36-7 

22-4 

47-0 

0-0 

43-0 

38-5 
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1-2 

73 
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.3-6 

0-000 
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38-9 

9-4 

20-0 

2-1 

70 
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28-9 
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.3-6 

0-000 

.0-8 

mP:  vP 

i3 

29-J77 

54-0 

46-4 

7-6 

49-6 

+     2-4 

47-9 
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3-5 

5-8 

2-2 

89 

81-2 

4.-5 

0-0 

'37 

0-297 

10-2 

wP,  wN 
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29-094 

59-5 

42-8 

.6-7 

5o-9 

-1-  3-5 

48-0 

45-0 
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81 
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34-5 
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1 1-3 

wN,vP:  vP,sN:sP 
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47-2 

-  0-3 

45-3 
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6-4 

07 

87 

80-1 

32-8 
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vP,  sN  :  vP 
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29-571 

54-4 

3i-8 

22-6 

43-6 

—  4-0 

40-6 
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24-5 

7-2 
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sP 
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29-281 

58-4 

42-0 

16-4 

48-5 

+  0-7 

47-0 

45-4 

3-1 

6-4 

0-9 

89 

.1.-8 

38-0 

0-2 

.3-9 

0-094 

14-5 

wP,wN:  vP,  vN 

18 

29-595 

55-5 

41-3 

14-2 

48-. 

-1-  0-2 

44'9 

41-4 

67 

14-1 

1-8 

78 

99-0 

3i-o 

3-0 

.4-0 

0*007 

0-2 

vP,  vN 

•9 

29-866 

57-. 

42-5 

.4-6 

5o"o 

+    2-0 

48-0 

45-9 

4'' 

5-8 

2-4 

86 

78-. 

33-5 

0-0 

.4-. 

0-000 

2-0 

vP:  wP 

20 

29-896 

65-2 

44-3 

20-9 

54-5 

+    6-4 

5o-7 

47-0 

7-5 

12-9 

1-9 

76 

127-. 

34-0 

8-1 

14-. 

0-0.6 

8-8 

wP :  wP,  wN  :  vP 

21 

DeSskU. 

3o-oi5 

65-7 

397 

26-0 

52-9 

+  47 

49-0 

45-. 

14-3 

2-0 

76 

.20-4 

29-8 

7-8 

14-2 

0-000 

7-8 

mP 

22 

.. 

29-001 

61-0 

49-5 

1 1-5 

53-2 

+  5-0 

5o-9 

48-6 

4-6 

7-2 

2-2 

84 

1 1 0-4 

41-5 

1-6 

14-2 

o-i6. 

4-3 

mP:wP,vN:mP 

23 

29-190 

59-3 

46-8 

12-5 

5i-6 

+   3-3 

49-6 

47-6 

4-0 

7'4 

1-5 

87 

110-2 

40-8 

2-4 

14-3 

0-266 

'37 

wP,  wN:  vP,  sN 

24 

29-323 

59-8 

42-2 

17-6 

49-3 

+    1-0 

47-1 

447 

4-6 

1 0-0 

1-9 

85 

124-2 

36-6 

5-3 

14-4 

o-i59 

8-5 

wP.wN:  vP.vN:  vP,wN 

20 

First  Qr. 

29-170 

54-6 

38-8 

i5-8 

45-. 

-  3-3 

43-8 

42-3 

2-8 

9-0 

0-5 

90 

,o,.S 

34-3 

3-3 

14-4 

0704 

5-8 

mP:  vN 

26 

.. 

29-234 

52-1 

37-8 

14-3 

44-1 

-   4-3 

42-2 

39'9 

4-2 

7-8 

I'l 

85 

87-7 

34-0 

0-8 

14-5 

0-087 

5-0 

vN,  vP  :  wN,  vP 

27 

Apogee 

29-557 

53-3 

35-8 

17-5 

45-1 

42-3 

39-0 

6-1 

10-5 

1-6 

79 

90-5 

26-0 

3-3 

.4-5 

0-000 

2-0 

mP,  niN  :  wN,  vP 

28 

In  Equator 

29-165 

59-1 

40-0 

ig-i 

47-6 

—   0-9 

45-2 

42-6 

5-0 

10-2 

I -3 

84 

1 35- 1 

32-0 

5-3 

14-6 

0-177 

12-0 

vP,  vN 

29 

29-156 

53-8 

39-2 

.4-6 

45-4 

-   3-i 

43-1 

40-5 

4"9 

7-6 

2-1 

83 

99-6 

32-2 

3-2 

'47 

o-35o 

21-5 

mP:  vN:  wP,wN 

3o 

29-554 

59-9 

37-0 

22-9 

46-6 

—    2-0 

43-8 

40-6 

6-0 

1 1-8 

2-4 

81 

i3i-o 

3ro 

11-5 

'47 

0-0.6 

i5-o 

mP 

iSIfans 

29-600 

57-6 

39-8 

17-9 

48-0 

+  0-5 

45-3 

42-4 

5-6 

10-9 

1-6 

81-5 

1127 

32-0 

^•° 

i3-8 

2-403 

7-5 

Number  of 

Column  for 
Reterentx. 

I 

2 

•^ 

4 

5 

6 

7 

^ 

9 

10 

II 

12 

10 

'4 

i5 

16 

'7 

.8 

'9 

20 

The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  Barometer  (Column  2)  and  the  mean  temperatures  of  the  Air 

and  Evaporation  (Columns  6  and  8)  are  deduced  from  the  photographic  records.     The         |    | 

avera<fe  temperature  (Column  7)  is  that  determined  from  the  reduction  of  the  phot 

ographic  records  from 

1849  to  1868.     The  temperature  of  the  Dew  Point  (Column  9) 

and  the  De/jree  of  Humidity  (Column  i.s)  are  deduced  from  the  corresponding  ten 

peratures  of  the  Air  and  Evaporation  by  means  of  Glaishcr's  Hygrometrical  Tables.         |    ] 

The  mean  difference  between  the  Air  and  Dew  Toint  Temperatures  (Column  10)  i 

the  difference  betwee 

1  the  numbers  in  Columns  6  and  0,  and  the  Greatest  and  Least 

Differences  (Columns  11  and  12)  are  deduced  from  the  24  hourly  photographic  me 

isures  of  the  Dry-bulb  and  Wet-bulb  Thermometers.                                                                 | 

The  values  given  in  Columns  3,  4,  5,  14,  and  15  are  derived  from  eye-readings  of  self-re 

gistcring  thermometer 

The  mean  reading  of  the  Barometer  for  the  month  was  29'" -605,  being  0'-  198  lower  th 

an  the  average  for  the 

20  years,  1854-1873. 

TEMPER-kTURE   OF  THE    AlR. 

The  highest  in  the  month  was  65° -7  on  April  21  ;  the  lowest  in  the  month  was  31° 

■8  on  April  16;  and  t 

he  range  was  33° -9. 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  57°-6,  being  the  same 

«s  the  average  for  the 

41  years,  1841-1881. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  39°-8,  being  o'-e  high 

cr  than  the  average  for  the  41  years,  1841-1881.                                                                        |    | 

The  mean  of  the  daily  ranges  was  1 7"  •  9,  being  0'  •  5  less  than  the  average  for  the  4 

I  years,  1841-1881. 

The  mean  for  the  month  was  48''-o,  being  o°s  hiyher  than  the  average  for  the  20 

years,  1849-1868. 

MADE   AT   THE   ROYAL   OBSERVATORY,   GREENWICH,    IN   THE    7eAR   1882. 
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Wind  as  deduced  pbom  Seip-ekgisteeino  Anemometbes. 
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Oslke's. 

EOBIK- 

sos's. 

CLOUDS  AND  WEATHER. 

MONTH 

■g 

and 
DAY, 

General  Direction. 

^r,iri?o*^ 

a 

1 

a 

=  6 

l4 

A.M. 

P.M. 

A.M. 

P.M. 

1 

Ifl 

|3 

lbs. 

lbs. 

lbs. 

miles. 

April  I 

SE 

SE:  E 

3-8 

CO 

l-I 

341 

p.-c-l,  s,  d                  :     5,  ci.-cu,  ci 

7,cu.-s,cu,ci.-cu,ci.-s:     2,  ci.-cu,  li.-cl 

2 

ENE:  E 

E:  ENE 

3-6 

o-o 

0-8 

362 

0                                :     4,  ci,  ci.-cu 

6,  ci,  cu,  ci.-s :   10                    :   10 

3 

ENE:  E 

E:  ENE 

5-7 

o-o 

0-7 

33+ 

10                                 :   10 

7,cu.-s,ci.-cu,ci :     0                     :   10,  SC 

4 

ENE:  E 

E:  ENE 

4*9 

o-o 

i-o 

363 

10                                      3,  11. -cl,  ci.-cu 

I ,  cu,  ci.-cu  :       I                         :  7,cu.-s,ei.-cu,li.-cl 

5 

NNE:  N 

E:  NE:  N 

'■4 

0-0 

0-0 

20I 

V                                 :   10,  oc.-th.-r 

9,  cu.-s,  cu,  ci.-cu    :     0,  h,  m,  1 

6 

N:  NE 

E:  ENE:  NE 

3-4 

0-0 

0-2 

246 

p.-cl,  m                     :     p.-cl,  li.-sc,  ci,  ci.-cu 

0                                :     0 

7 

NE: ENE 

ENE 

4-8 

o-o 

0-9 

390 

0,  d                             :     0 

0                                :     0 

8 

NE: ENE 

ENE: NE 

3-9 

0-0 

0-5 

328 

0                                 :     0 

0                                :     0,  d 

9 

NE:  NNE 

NE: E: ENE 

1-8 

o-o 

o-o 

262 

0,  d                             :     3,  cu 

2,  ci.-cu                     :     0 

lO 

NE:  N:  SE 

E  :  S  :  SSW 

o-o 

o-o 

0-0 

1 35 

0                                :     5,  ci.-cu,  ci,  slt.-m 

9,  ci.-cu,  cu.-s         :     V 

1 1 

SSW:WSW:N 

N  :  SW 

o-o 

0-0 

o-o 

l52 

10                    :   10,  m              :     0,  m,  h 

4,U.-ci,cu.-s,cu,ci.-cu,h:     p.-cl,  h     :     V,  th.-cl 

12 

SSW:  SE:  S 

s 

2-8 

0-0 

0-2 

284 

0                                :     8,  li.-cl,  ci.-cu,  cu.-s 

9,ci.-cu,cu.-s,th.-cl,slt.-r :   10,  ci.-s,  s,  slt.-sh 

i3 

S:  SSE 

SSE:  SSW 

•  • 

398 

10                                 :   ic,  slis.-r 

10,  fq.-r                      :     v,  sc,  oc.-shs,  w 

'  + 

sw 

SW  :  SSW 

612 

10,  r,  st.-w                  :     6,  cu,cu.-s,w,  shs.-r 

7,  cu,  ci.-cu,  cu.-s,  shs.-r:     0 

i5 

SSW:  W:  NE 

NNE 

3o5 

10                                 :   10,  f,  glm,  t 

10                                :   10 

i6 

N:  NE 

S:  SSE 

189 

10                                :     4,  cu 

3,  cu.-s         :     p.-cl             :  10,  slt.-r 

ij 

S:  SSW 

SSW:  W 

346 

10                                 :   10,  m.-r 

9                    :   10,  fq.-shs      :   10,  oc.-r 

i8 

WSW:  W:  NW 

NW:  SW 

3-9 

0-0 

07 

397 

10,  oc.-r                      :     9,  cu.-s 

7,  cu.-s,  cu  :     p.-cl              :     2,th.-cl,h,m 

'9 

SSW 

SW 

3-2 

0-0 

0-6 

371 

10                                :  10,  sc,  oc.-slt.-r 

10,  oc.-th.-r                :     v,  th.-cl,  h 

20 

W  :  WNW 

W:  WSW 

5-9 

0-0 

1-2 

475 

10,  slt.-r                     :     9,  CU.-S 

4,  cu,  ci.-cu              :     0 

21 

SW:  SSW 

S:  SE 

o-o 

o-o 

0-0 

201 

0                                :  7,  li.-cl,  ci,ci.-s,so.-ha 

8,ci,ci.-s,ci.-cu,so.-ha:   10 

22 

SSE  :  SE 

SSE:  SW:  S 

2-3 

0-0 

o-i 

235 

10                               :  10,  r 

9, ci.-cu,  ci.-s,  oc.-r  :      p.-cl                 :      O 

23 

SSE  :  SSW 

SW:  WSW 

I  2-0 

0-0 

1-5 

53g 

li.-cl,  W                           :    7,  cu.-s,  cu,  ci.-cu,  fq.-shs,  w 

9,cu.-s,cu,ci.-cu,sh9.-r:  p.-cl,cu.-s,hy.-shs  :   V,CU.-S,li.-cl 

2  + 

SW  :  WSW 

W:  WSW 

5-2 

o-o 

0-9 

48. 

10                               :     8,  CU.-S,  CU,  fq.-shs 

8,cu,cn.-s,ci.-cu,shs.-r,hl :      I ,  ci.-S,  li.-cl 

20 

WSW:  SW 

Variable 

6-3 

0-0 

0-5 

338 

0                                      :     8,  li.-cl,  ci,  ci.-cu,  slt.-r 

10,  hy.-r                     :   10.  r,  w 

26 

WNW:  WSW:  NW 

NNW:  NNE 

37 

0-0 

0-2 

325 

10,  r               :   10,  slt.-r         :     9,  cu.-s 

10                                :   10 

27 

W:  NW 

WSW:  SW:  SSW 

1-4 

0-0 

0-0 

226 

to                                 :     7,  li.-cl,  h,  glm 

9,  cu.-s         :     p.-cl              :     0 

28 

SSE:  SW 

AVSW 

i6-5 

0-0 

14 

5i3 

V,  hy.-r,  hy.-sqs        :   10,  sc,  li.-shs 

6,cu.-s,cu,slt.-r :     p.-cl,slt.-r,w  :     v,  li.-cl 

29 

SW:  SSE       SSE:  SW:  WSW 

49-5 

0-0 

4-0 

748 

p.-cl,  ci                     :  10,  sc,  r 

10,  sc,  fq.-r,  g:   10,  sc,  hy.-g  :   10,  g 

3o 

WSW            SW:S:SSE 

8-0 

0-0 

1-0 

5I1 

li.-cl,  w                     :     6,  cu 

6,  cu.-s,  cu,  slt.-r     :     v,  cu.-s 

Means 

1 

,?"7 

354 

Number  of 

Column  for 

21 

22 

23 

24 

25 

26 

II 

28 

Reference. 

The  mean  Temperature  of  Evaporation  for  the  month  was  45'-3,  being  1^-4  higher  than                               1 

The  mean  Tetnperature  of  the  Dew  Point  for  the  month  was  42°-4,  being  2°- 1  higher  than 

The  mean  £..^.«  o///Km,rf,-^y  for  the  month  was  8.  -5,  being  ^-6  greater  than                                                  ^^^  ^             ^^^  ^^^  ^^             ,849-868. 
Themean£/as/a-i='orceo/Fapoarforthemonthwaso"'-27i,bemgo'"-02i  ffi-enierthan                                               '^                      .-        .      t^ 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  ,^s^>- 1,  being  oS"2  greater  than 

The  mean  TTeijr/if  q/'a  Cubic  Foot  of  Air  for  the  month  was  540  grains,  being  4  grains  less  than                J 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  64. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i )  was  0-36.     The  maximum  daily  amount  of  Sunshine  was  1 1  •  5  hours  on  April  30. 

The  highest  reading  of  the  Solar  Jiadiation  Thermometer  Mias  135°- 1  on  April  28;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer  vias  24°- 1  on  April  6. 

The  mean  daily  distribution  of  Ozone  was,  for  the  12  hours  ending  9  a.m.,  3- 6;  for  the  6  hours  ending  3  p.m.,  2'i  ;  and  for  the  6  hours  ending  9  p.m.,  i-8. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  5,  E.  8,  S.  9,  and  W.  8. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was  49""'  5  on  the  square  foot  on  April  29.     The  mean  daily  Horizontal  Movement  of  the  Air  for  the  month  was  354  miles  ; 

the  greatest  daily  value  was  748  miles  on  April  29  ;  and  the  least  daily  value  135  miles  on  April  10. 

liain  fell  on  13  days  in  the  month,  amounting  to  2'" -403,  as  measured  by  gauge  No.  6  partly  sunk  below  the  ground  ;  being  o'"-  754  greater  than  tue  average  fall  for  the 

41  years,  1841-1881. 
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Daii-y  Results  of  the  Meteorological  Observations 
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The  results  apply  to  the  civil  day. 

'riie  mean  reading  of  the  IJarometer  (Column  2)  and  the  mean  temperatures  of  the  Air  and  Evaporation  (Columns  6  and  8)  are  deduced  from  the  photographic  record.s.  Tin- 
average  temperature  (Column  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from  1849  to  1868.  The  temperature  of  the  Dew  Point  (Column  ij) 
and  the  Degree  of  Humidity  (Column  13)  are  deduced  from  the  corresponding  temperatures  of  the  Air  and  Evaporation  by  means  of  Glaishcr's  Hygrometrical  Tablei;. 
The  mean  difference  between  the  Air  and  Dew  Point  Temperatures  (Column  10)  is  the  difference  between  the  numbers  in  Columns  6  and  9,  and  the  (Jreatest  and  Least 
Differences  (Columns  1 1  and  1 2 )  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bulb  and  Wet-bulb  Thermometers.  The  results  from  May  4  to  10 
for  Air  and  Evaporation  Temperatures  are  deduced  entirely  from  eye-observations,  the  driving  clock  of  the  photographic  apparatus  being  away  for  repair. 

The  values  given  in  Columns  3,  4,  5,  14,  and  ij  arc  derived  from  cye-rcadings  of  self-registering  thermometers. 

The  mean  reading  of  the  Barometer  for  the  month  was  29"'-873,  being  o'°-o96  higher  than  the  average  for  the  20  years,  1854-1873. 

Temperature  of  the  Air. 

The  highest  in  the  mouth  was  76°-  5  on  May  29 ;  the  lowest  in  the  month  was  34° •  J  on  May  1 7  ;  and  the  range  was  42'' ■  o. 
T1ie  mean  of  all  the  highest  daily  readings  in  the  month  was  66''-2,  being  2°-o  higher  than  the  average  for  the  41  years,  1841-1881. 
The  mean  of  all  the  lowest  daily  readings  in  the  month  was  44'-2,  being  o"- 1  higher  than  the  average  for  the  41  years,  1841-1881. 
The  mean  of  the  daily  ranges  was  22''-o,  being  i°- c  greater  than  the  average  for  the  41  years,  1841-1881. 
The  mean  for  the  month  was  S4°-S,  being  i°-4  higher  than  the  average  for  the  20  years,  1849-1868. 


MADE   AT   THE   ROYAL   OBSERVATORY,   GREENWICH,   IN   THE   YeAU    IJ 
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6,cu,cu.-s,ci.-cu:     p.-cl               :     0 
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21 

22 

23 

24 

25 

26 

27 

28 

The  mean  Temperature  of  Evaporation  for  the  month  was  50^'5,  being  i°*6  higher  than 

~1 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  46°- 7,  being  i°-6  higher  than 

1 

The  mean  Degree  of  Humidity  for  the  month  was  75  •  5,  being  o- 1  greater  than 

1 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o"'-3i9,  being  o'°-oi8  greater  than 

j-the  average  for  the  20  years,  1849-1868. 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  3«"-6,  being  oif-  2  gi 

eater  than   | 

The  mean  T^eijA^  0/0  Cubic  Foot  of  Air  for  the  month  was  538  grains,  being  the  same  as 

J 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sliy  being  represented  by  0  and  an  overcast  sky  by 

10)  was  5-5. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  v 

Fas  0-49. 

The  maximum  daily  amount  of  Sunshine  was  13-2  hours  on  Mav  20. 

The  highest  reading  of  the  Solar  Radiation  Thermometer  w^s  .S3°-8onMay  11;  and  the  lowest  reading  of  the  rerres^nW  i?arf,-a«ion  rA<.mom.(«- was  23°- 7  on  May  17. 
The  mean  dally  distribution  of  Ojokc  was,  for  the  12  hours  ending  9  a.m.,  2-5  ;  for  the  6  hours  ending  3  p.m.,  i -3  ; 'and  for  the  6  hours  ending  q  p.m.,  i-6. 

The  rroportions  of  irmd  referred  to  the  cardinal  points  were  N.  6,  E.  9,  S.  10,  and  VV.  5. 

One  day 

was  cahn. 

The  Grratest  Pressure  of  the  Wind  in  the  month  was  12II-5  on  the  square  foot  on  May  19. 

The  mean  daily  Horizontal  Movement  of  the  Air  for  the  n  onth  was  268  miles  : 

the  greatest  daily  value  was  537  miles  on  May  2+;  and  the  least  daily  value  125  miles  on  May  7. 

IlaiH  fell  on  11  days  in  the  month,  amounting  to  i'"'367,  as  measured  by  gauge  No.  6  partly  sunk 

below  the  ground;  being  o'"-6.;i  less  than  the  aveiaffe  fall  for  the 

A 

I  years,  i»4i-iS8i. 

Daily  Results  of  the  Meteorological  Observations 
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The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  Barometer  (Column  2)  and  the  mean  temperatures  of  the  Air  and  Evaporation  (Cohmins  6  and  8)  arc 

deduced  from  the  photographic  records.     The 

average  temperature  (Column  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from  1849  ">  >868.     The  temperature  of  the  Dew  Point  (Column  9)          1 

and  the  Depree  of  Humidity  (Column  13)  are  deduced  from  the  corresponding  temperatures  of  the  Air  and  Evaporation  by  means  of  Glaisher's  Hygrometrical  Tables.         | 

The  mean  difference  between  the  Air  and  Dew  Point  Temperatures  (Column  10)  is  the  difference  between  the  numbers  in 

Columns  6  and  9,  and  the  Greatest  and  Least 

Differences  (Columns  1 1  and  12)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bulb  and  Wet-bulb  Th 

rmometers. 

'i'he  values  given  in  Columns  3,  4,  5,  14,  aud  15  are  derived  from  eye-readings  of  self-registering  thermometers. 

The  mean  reading  of  the  Barometer  for  the  month  was  29'"-  732,  being  o'°-  096  lou-er  than  the  average  for  the  20  years,  1854-18 

o- 

TliXPERATUEE   OF   THE    Allt. 

The  highest  in  the  month  was  74°- 1  on  June  27  ;  the  lowest  in  the  month  was  4o'-9on  June  16;  and  the  range  was  33°- 2 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  66="3,  being  4°-  7  lower  than  the  average  for  the  41  years,  1841- 

1881. 

'Ilie  mean  of  all  the  lowest  daily  readings  in  the  month  was  48^-9,  being  i°o  lotccr  than  the  average  for  the  41  years,  1841- 

881. 

The  mean  of  the  daily  ranges  was  17^' 4.  being  3°- 7  less  than  the  average  for  the  41  years,  1841-188 1. 

The  mean  for  the  month  was  56"-  7,  being  3°'  1  tower  than  the  average  for  the  20  years,  1849-1868. 
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The  mean  Temperalure  oj  Evaporation  for  the  month  was  53°-  3,  being  i"*  9  /on'cr  than                            ~1 

The  mean  Temperature  of  the  Dew  Pointiovihe  month  was  50^-2,  being  i°-o  lower  th^n                             | 

The  mean  Z)ejrec  0/ /?«;hiWi7^  for  the  month  was  79-4,  being  6-1  (/rm^er  than                                             i 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  0.-364,  being  o'"-oi3  /,-.«  than                                '""'''  """^^  *"'"  ""^  '°  y^"''  "'•*9-'«6»- 

The  mean  WeijAf  0/  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  48"- 1,  being  of  i  tes  than 

The  mean  Weightofa  Cubic  Foot  of  Air  for  the  month  was  532  grains,  being  i  grain  greater  than            J 

Tlie  mean  amount  of  Clmal  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  8- 1. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  o-24-     The  maximum  daily  amount  of  Sunshine  was  i2-o  honrs  on  June  27. 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  1 36=  •  2  on  J  une  7  :  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer  was  33°-  0  on  June  1 6. 

The  mean  daily  distribution  of  Oronc  was,  for  the  12  hours  ending  9  a.m.  3-1  ;  for  the  6  hours  ending  3  p,m.,  1-5;  and  for  the  6  hours  ending  9  p.m.,  1-9. 

The  Proportions  of  Wind  refei  1    '  •    •'           '      '  r   ii  t.  v  , ,    X.  ;.  E.  4,  S.  10,  and  W.  12.     One  day  was  calm. 

The  Grra  to*  Pressure  of  Mr   n square  foot  on  June  5.      T^^e  mem  &My  Horizontal  Movement  of  the  Air  ioT:  the  month  wasai^mUes; 

the  greatest  daily  value  "                                                    1        .    -t  daily  value  125  miles  on  .Tune  29. 

/?-,.„  f.,11  on   to  davs  in  the  11                                        ■    :'  . 

srai.sre  No.  (>  partly  sunk  below  the  ground  ;  being  o'»- 3io  m:ul.  r  than  the  average  fall  for  the 

;.       i-nr.'il  by 

41  vears.  iS4i-i,SSi. 

Itkeenwicii  Maoxf.tical  and  Mktkokological  Obsekvation's,  1882. 
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3o 
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+    1-3 
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55-8 

8-1 

21-4 

0-2 

76 
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.5-5   o-oo3    0-0 

vP 

3i 

Perigee 

,^0-092 
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49-8 

24-3 

62-0 

-  0-6 

55-. 

49-2 
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.5-4  0-000      4-0  vP:  wP,wN:  wN,wP 
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71-1 

52-5 

i8-6 

60-3 

-   2-3 

56-4 

53-0 

7-3  i     .5-5 
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Reference. 

■ 

The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  Barometer  (Coh.mu  2)  au.l  the  mean  temperaluir-  oi  t 

ic  Air  and  Evap 

■ration  (Columns  6  and 

8)  are  deduced  from  the  photographic  records.     The         1 

average  temperature  (Column  7)  is  that  detenniueil  from  the  reiliiction  of 

he  photographic 

records  from  1849  '«  '^68.     The  temperature  of  the  Dew  Point  (Column  9)         | 

and  the  Decree  of  Humiditr  (Column  13)  are  deduced  from  the  correspon 

ling  temperature. 

s  of  the  Air  and  Evaporation  by  means  of  Glaisher's  Hygrometrical  Tables.         | 

The  mean  difference  hetween  the  Air  and  Dew  Point  Temperatures  (Cohinr 

n  10)  is  the  diff 

rence  between  the  nnm 

hers  in 

Columns  6  and  9,  and  the  Greatest  and  Least 

Differences  (Columns  1 1  and  12)  are  deduced  from  the  24  hourly  photogr 

iphic  measures  0 

f  the  Dr.v-bulb  and  We 

-bulb  T 

hermometers. 

1  he  values  given  in  Columns  3,  4,  5,  14,  and  15  are  derived  from  eye-readings  0 

f  self-registering 

thermometers. 

Ihe  mean  reading  of  the  Bummcler  for  the  month  was  29'" -607,  being  o'"- 112 

lower  than  the  ai 

erage  for  the  20  years. 

854-15 

;.>• 

TlCMPEBATLRE   OF    Tilt   AlR. 

The  highest  in  the  month  was  78^-7  on  July  3  ;  Ihe  lowest  in  the  month  w 

s  45° -7  ON  July 

1  ;  and  the  range  was  ^ 

^"0 

The  mean  of  all  the  liiahest  daily  readings  in  the  month  was  71°- 1,  being  3" 

•  2  loirer  than  th 

c  average  for  the  41  yea 

rs,  1841 

-1881. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  jz'-  5,  being  0° 

7  lower  than  the 

averaie  for  the  41  year 

s.  1S41 

-1881. 

The  mean  of  the  daily  ranges  was  i8°-6,  being  2»-.s  less  than  the  average  t 

or  the  41  years. 

i84i-i88i. 

The  mean  f 

or  the  m 

Dnth  wa 

s6o»-3 

being 

'•3/0,- 

er  than  t 

he  aver 

gefor 

he  20  J 

ears,  184 

!,-i8fi8 

1 

MADE    AT   THE   EOYAL   OBSERVATORY,    GREENWICH,   IN   THE   YEAR   1882. 
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Mi>\ni 

Wind  as  rFDrcur  from  Selp-Registebing  A.vemometebs. 

1 

OSLER'S. 

ROBIN- 

CLOUDS AXD  WEATHER. 

'S 

'."■ 

General  Direction. 

Pressure  on  the 
Square  Foot. 

1 

A.M.                                                                                           P.M. 

1 

^. 

=lg 

15 

A.M. 

P.M. 

J 

^ 

M'  s£ 

i 

i 

§53 

■%% 

0 

s 

B 

a 

' 

lb.. 

lbs. 

lbs. 

miles. 

July  1 

NNE 

NE:  ENE:  SE 

O'O 

o-o 

o-o 

154 

0,  d,  h 

:      l,li.-cl,  h 

2,  ci,  ci.-cu  :     p.-cl,  so.-ha  :s.cu.-s,ci.-s,h,lu.-h» 

2 

SE:  NE 

NE:  SE:   S 

o-o 

o-o 

0-0 

125 

V,  th.-cl 

:     1,  ci.-cu,  h 

l,li.-cl,  h                  :      1,  th.-cl,  h 

S  :   SW  :  WSW 

SW:  SSW 

0-8 

0-0 

0-0 

247 

V,  h 

:     6,  ci,  h 

7,  ci,  cu,  h  :     V                   :   10,  slt.-r 

4 

SSW:  SAV 

SW 

3io 

10 

:    10 

10                                :    10 

5 

SAV  :  WSW 

WSW 

386 

10                    : 

10,  hy.-.sh      :     9,ci.-cu,cu,r 

9,cu.-s,cu,ci.-cu,shs.-r  :     9,  cu.-s,  n,  shs.-r 

6 

WSW 

WSW 

468 

4,  ci.-cu 

:     V,  shs.-r 

V,  shs.-r,  so.-ha        :     i,  s,  ci.-s 

7 

SW 

SW:  SSW 

467 

p.-cl 

:     8,  cu,ci.-cu,hy.-r,lil 

5,  cu,  ci.-cu              :     v,cu,cu.-s,s,  ci.-s,  slt.-r 

8 

SSW  :    S 

SSW  :  S 

271 

p.-cl 

:     8,  shs.-r 

10,  hy.-r         :     v,  hy.-sh      :     0 

9 

SSM^ :  WSW 

WSW:   SW 

3-3 

o-o 

0-2 

3ii 

p.-cl 

:     6,  cu,ci.-cu,shs.-i-,t 

7,cu,ci.-cii,oc.-shs:     p.-cl               :      I,  li.-cl,  s 

10 

SW:SSW:WSW 

SW  :  NAV 

3-8 

O'O 

o-i 

296 

p.-cl 

:     q,  cii,  ci,  sh.-r 

7,cu,cu.-s,ci.-cn,oc.-slis:  v.  shs.-r  :3,  cu.-s,  ci.-cu,  s,ci.-s,li.-cl 

1 1 

SSAV:  SE:  E 

SE:  SSW 

0-0 

o-o    0-0 

206 

V     « 

10,  r        "        :   10,  c.-r 

1 0,  fq.-r                      :     p.-<-l 

12 

WSW:  NXW 

NW:  WSAV 

4-2 

0-0 

0-4 

357 

10,  sh.-r 

6,civi.-cu,h,sh.-r:     li.-cl,  so.-ha:     v,  h,  ci.-s,  s 

13 

SW 

SSW 

3-2 

0-0 

0-3 

3l2 

10 

:   1 0,  1- 

q,  ci.-cu,cu.-s,shs.-r:     9,  cu.-s,  ci.-cu 

'4 

SSW:  SW 

■SAV  :  SSW :  SSE 

2-9 

0-0 

0-6 

337 

10 

:    10,  r 

6,  cu.-s,  ci.-cu, cu,ci:     10,  r 

i5 

SSW:   S 

SSW 

2-9 

0-0  '  0-3 

344 

10,  slt.-i- 

:    10,  sc,hy.:i- 

8,  cu,  ci.-cu,  ci, cu.-s:     v,  ci.-cu,  ci,  s 

i6 

SSW 

SSAA^ 

2-6 

0-0 

0-4 

332 

10 

:     5,  cu.-s,  ci.-cu,  cu 

p.-cl,  cu.-s,  ci.-cu     :      2,  th.-cl 

17 

SW:  WSW 

SAV:  S 

4-0 

0-0 

0-4 

336 

V 

:     6,cu,ci-cu 

6,  cu,  ci.-cu              :   10,  r 

i8 

SSW:   SW 

SAA^  SSAV 

8-0 

0-0 

0-9 

393 

10,  r 

:     8,  ci,  cu,  th.-cl 

7,  cu,  ci.-cu,  ci:      p.-cl                :      g- r 

>9 

SW 

SSAV:  SAV 

3-4 

0-0 

0-7 

391 

V,  r 

:     p.-cl 

7,cu,ci.-cu,cu.-s       :     8,  cu.-s,  ci.-cu,  cu 

20 

SW 

SW:  SSAA^ 

1-6 

0-0 

0-2 

289 

V 

5,  cu,  ci.-cu,  ci,  ci.-s:     v,  th.-cl,  s 

21 

SSW 

SSAY 

2-8 

0-0 

0-6 

299 

s 

;     7,  cu.-s,  cu,  ci 

6,  cu,  ci.-cu,  ci,  ci.-s:     8,  ci.-cu 

22 

SSW  :  SW 

SSW  :  SW 

2-4 

0-0 

0-3 

327 

10,  hy.-sh 

:   10,  slt.-r 

g,  cu.-s,  m.-r           :  10 

23 

SSW:  SSE 

SW:  SSW 

4-8 

0-0      1-0 

395 

10,  r 

:   10,  th.-r 

6,  cu,  ci.-cu             ;     I,  li.-cl 

2  + 

SSW:   SW 

SW:  SSAV 

2-6 

o-o 

0-2 

343 

0 

:     V,  cu,  11,  r,  1,  t 

7,  cu,  cu.-s,  ci.-cu,  hy.-r:     5,  ci.-cu 

25  1        SSW  :  S 

NE:  NNW 

I '2 

0-0 

o-i 

126 

th.-cl               : 

10,  r                :   10,  r 

9,cu,eu.-s,slt.-r:     9,  fq.-r.  m    :      v,  li.-cl 

26            NNW 

N  :   NE :  E 

1-5 

0-0 

O-I 

23 1 

p.-cl 

:     8,  cu,  cu.-s.  ci.-cu 

6,  cu,  cu.-s                :     I,  h 

-7 

SE:  .SW 

AVSW  :  SW 

2-4 

0-0 

0-1 

196 

10 

V                     :     0,  slt.-h 

8,cu,ci.-cu,cu.-s:    10                       :    10,  slt.-r 

28 

SW 

AVSAV:  SE 

o-o 

o-o 

0-0 

109 

10 

10,  r                 :    10 

1 0,  glm           :     V                     :      I ,  h,  m 

2q 

Calm:  NE 

NE: SE: SW 

O'O 

0-0 

o-o 

90 

m                   : 

f                        :     0,  h,  m 

6,  cu,  ci.-cu,  cu.-s    :      1,  cu.-s,  h,  m 

3o 

WSW  :  NW 

WNW  :  NW:  NNw!   2-3 

o-o 

O-I 

253 

0,  h,  m 

:     0,  h,  m 

4,  cu.-s,  ci.-cu,  m     :     9,  r 

3i 

NXW  :  WNW 

WNAV:  AVSW    0-9 

0-0 

o-i 

275 

V 

:      I,  ci.-cu,  h,  m 

5,  ci.-s,  s,  ci.-cu,  h  :   10,  slt.-r 

Mean^ 

.. 

0-3 

290 

Number  of 

Column  for                     2  1 

BeercnceJ 

22                1    23 

24 

25 

26 

27 

28 

The  mean  Temperature  of  Evaporation  for  the  month  was  56'-4,  being  i°-3  /oit-er  than 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  53°'o,  being  o°-  7  lower  than 

The  mean  Oeyree  0/ i/umidif.y  for  the  month  was  77-2,  being  4- 2  greater  than 

^tho  average  for  the  20  years.  1849-1868. 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'°-403,  being  o'"-oio  less  than 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  4^"-^,  being  c^'- 1  les 

than 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  528  grains,  being  the  same  as 

J 

The  mean  amomit  of  C/oi.rf  for  the  mouth  (a  clear  sky  being  represented  by  0  and  an  overca 

St  sky  by  .0)  was  6-5. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i) 

was  0-39.     The  maximum  daily  amount  of  Sunshine  was  12-0  houre  011  July  20. 

The  highest  reading  of  the  Solar  liadialion  Thermometer  was  i4,:!'-8  on  July  27  ;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer  was  36°*9  on  July  i.                  | 

The  mean  daily  distribution  of  Ozotie  was,  for  the  12  hours  ending  9  a.m.,  3-8  ;  for  the  6  ho 

tirs  ending  3  p.m.,  i- 6  ;  and  for  the  6  hours  ending  9  p.m.,  1  ■  5. 

The  Proportions  of  W,nd  referred  to  the  cardinal  points  were  N.  3,  E.  3,  S.  i ;,  and  W.  10. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was  8""-o  on  the  square  foot  on  July  18. 

The  mean   iM\y  Horizontal  Movement  of  the  A,r  ioT  the  month   ■■v.is  290  miles; 

the  greatest  daily  value  was  468  miles  on  July  6 ;  and  the  least  daily  value  90  miles  on 

July  29. 

Hum  fell  on  19  days  in  the  month,  amounting  to  2'°'4;i,  as  measured  by  gauge  No.  6  partly  sunk  below  the  ground;   being  o'"-o20  ijreahr  than  the  averaijL-  fall  for  the          | 

41  years.  1841-1881. 
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Daily  Results  of  the  Meteorological  Observations 
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81 

1 12-7 

55-8 

0-6 

i5-3 
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2 

In  Equator 

29-900 

8o-o    56-qI  23-1 

66-0 
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58-8 
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0-8 
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The  re.-ults  apply  to  the  civil  day.                                                                                                                                                                                                                                                          | 

The  mean  reading  of  the  Barometer  (Column  2)  and  the  mean  temperatures  of  the  .Air  and  Evaporation  (Colunins  6  and  8)  are  deduced  from  the  photographic  records.    The           j 

average  temperature  (Column  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from  1849  to  1868.     The  temperature  of  the  Dew  Point  (Column  9) 

and  the  Degree  of  Humidity  (Column  13)  are  deduced  from  the  corresponding  temperatures  of  the  Air  and  Evaporation  by  means  of  Glaisher's  Hygrometrical  Tables. 
The  mean  difference  between  the  Air  and  Dew  Point  Temperatures  (Column  10)  is  the  difference  between  the  numbers  in  Columns  6  and  9,  and  the  Greatest  and  Least 

Differences  (Columns  11  and  12)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bulb  and  Wet-bulb  Thermometers.      The  results  from  .Vugust  iS 

10  30  for  Barometer  are  (leduce<l  entirely  from  lye-observations, 'the  driving  clock  of  the  photographic  apparatus  being  away  lor  repair. 

The  values  given  in  Columns  3,  4,  j,  14,  and  15  are  derived  from  eye-readings  of  self-registering  thermometers. 

Ihe  mean  reading  of  the  Barometer  for  the  month  was  29'°-  742.  being  o'°"o37  lou-er  than  the  average  for  the  20  years,  1854-187.5. 

Ti;mi-kicatike  of  the  Am. 

The  highest  in  the  month  was  8i°-o  on  August  6  ;  the  lowest  in  the  month  was  44-0  on  August  31  :  and  the  range  was  37'^-o. 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  ro^'s,  being  2°'4  lower  than  the  average  for  the  41  years,  1841-1881. 

The  mean  ofall  the  lowest  daily  readings  in  the  month  was  t;i°-7.  being  |0- 5 /nic-r  than  the  average  for  the  4'  .vears.  1841-1881. 

The  mean  of  the  daily  ranges  was  i8°-8,  being  o°-i)  less  than  the  average  for  the  41  years.  1S41-1S81. 

The  mean  for  the  month  was  ;9''-9,  being  i°-9  luuer  than  the  average  lor  the  20  vears.  1849-186S. 

MADE    AT   THE    ROYAL   OBSERVATORY,    GREENWICH,    IN   THE   YeAR    1S8-2 
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mean  Temperature  of  Evaporation  for  the  mouth  was  56° -3,  being  i°-6  lower  than                           "1 

1    mean  Temperature  of  the  Dew  Point  for  the  month  was  s.f  •  i,  being  i"-.^  loioer  than                           1 

:  ■  mean  Decree  0/ Humidity  for  the  month  was  78-5,  being  2-0  yreo(«-  than                                             >        ^^^^^^^  ^^^  ^^^  ,^  y^^^.^  ,849-1868. 

i  iic  mean  Elastic  Force  of  Vapour  for  the  month  was  o'"-404,  being  o'°020  less  than 

The  mean  Weight  of  Vapour  in  a  Cubic  Fool  of  Air  for  the  month  was  4s"- 5,  being  01!' -2  less  than 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  529  grains,  being  i  grain  greater  than         J 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  7  •  0. 

Th.  nuun  propnnion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  . )  was  0-28.     The  maximum  daily  amount  of  Sunshme  was  u  •  2  hours  on  August  4. 

11,,.  lughcst  r.:,d>„.  of  the  Solar  Radiation  Thermometer  was  us'S  on  August  .2  ;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Themwmeter  was  3i  'o  on  August.,.. 

Tl.r  luea..  .laily  distribution  of  Ozone  was,  for  the  1 2  hours  ending  9  a.m.,  1  ■  7  ;  for  the  6  hours  ending  3  p.m.,  1  ■  2  ;  and  for  the  6  hours  ending  9  p.m.,  1-3. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  5,  E.  4,  S.  8,  and  W.  14. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was  28"»-o  on  the  square  foot  on  August  23.     The  mean  daily  Horizontal  Moremenl  of  the  Air  for  the  mo.ith  was 

303  miles;  the  greatest  daUy  value  was  699  miles  on  August  23  ;  and  the  least  daUy  value  136  miles  on  August  9.                                                                          ^  „   <•        u 

Itan,  fell  on  15  davs  in  the  month,  amounting  to   i-  .59,  as  mexsured  by  gauge  No.  6  partly  sunk  below  the  ground ;  being   i'-33i  fe»  than  the  average  fall   for  ,he 

4.  years.  iS+'.-SSt. 
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—   2-9 

52-0 

48-. 

8-0 

i5-7 

2-1 

75 

i5q-3 

36-1 

97:'3-i 

0-000 

O-O 

mP:  vP 

8 

30-191 

68-6 

44*9 

23-7 

56-3 

—   2-5 

5i-8 

47-6 

8-" 

19-4 

1-5 

72 

1 36- 1 

37-3 

9-9 

i3-o 

0-000 

o-o 

vP 

9 

3o-i33 

66-4 

43-8 

22-6 

55-0 

-  3-5 

5i-7 

48-5 

6-5 

14-2 

i-o 

79 

132-8 

32-8 

6-0 

i3-o 

0-000 

0-0 

wP  :  vP 

10 

29-760 

69-4 

46-8 

22-6 

57-7 

-  0-6 

55-6 

53-7 

4-0 

10-1 

0-6 

86 

108-8 

36-8 

0-3 

12-9 

0-000 

c-o 

0:  wP 

II 

29-029 

65-2 

45-6 

19-6 

55-4 

-   2-7 

53-4 

5i-5 

3-9 

8-7 

0-4 

87 

95-0 

37-7 

o-o 

12-9 

o-o  2  3 

0-0 

wP  :  wP.  wX 

12 

xi^i^^Je. 

29-455 

57-5 

+4-6 

12-9 

5o-3 

-  77 

47-8 

45-2 

5-1 

lo-i 

2-3 

83 

187-9 

37-0 

1*2 

12-8 

0-256 

0-0 

wP,  vX  :  vP 

i3 

29-4.91 

61-0 

39-6 

21-4 

49-0 

-  8-8 

46-1 

43-0 

6-0 

14-4 

0-4 

80 

io6-3 

3o-3 

2-9 

12-7 

o-coo 

o-o 

wP:wX,wP:,vN,wP 

H 

29'44: 

54-4 

39-7 

147 

46-0 

-11-6 

447 

43-2 

2-8 

8-2 

0-2 

91 

74'2 

29-0 

o-o 

12-7 

0-178 

0-0 

wP:  vN.ssP:  ssX.vP 

i5 

29-584 

65-7 

36-7 

29-0 

49-6 

-  7-8 

46-4 

43-0 

6-6 

ig-6 

0-0 

78 

134-7 

3o-8 

6-6 

12-6 

0-000 

0-0 

mP:  mP:  vP,vvN 

i6 

29-753 

63-3 

40-9 

2  2-4 

52-q 

-  4-4 

5o-2 

47'5 

5-4 

11-2 

0-4 

82 

101-3 

32-6 

0-9;  1 2-6 

0-000 

0-5 

vP:  wN,wP:n,P 

17 

29-812 

68-1 

45-8 

2  2-3 

55-2 

-  i-g 

52-0|  48-9 

6-3 

13-7 

2'4 

80 

121*3 

36-8 

47  112-5 

0-000 

2-5 

niP  :  vP.  wN 

i8 

29-831 

63-9 

47-0 

16-9 

53-7 

-  3-2 

5i-o|  48-4 

5-3 

11-2 

1-6 

82 

123-2 

35-0 

2-8 

12-4 

o-ooo 

0-0 

inP  :  vP 

'9 

I>eSS;s. 

29-705 

57-0 

43-7 

i3-3 

5o-8 

-  6-0 

5o-i 

49-4 

'■4 

2'3 

0-0 

95 

60-0 

33-0 

0-0 

12-3 

o-3o6 

0-0 

mP,  mN  :  wN.  wP 

20 

First  Qr. 

29-555 

6o-8 

47-5 

i3-3 

55-2 

—   ''4 

54-1 

53-0 

2-2 

5-9 

0-4 

93 

97-5 

36  5 

0-3 

12-3 

0-282 

0-0 

vP,  vX  :   wP  :  mP 

21 

29-629 

6o-4 

45-9 

14-5 

53-4 

—  3-0 

51-7 

5o-o 

3-4 

8-9 

0-2 

88 

79-9 

34-3 

1-3 

12-2 

0-006 

o-o 

vP 

22 

29-714 

64-7 

46-3 

18-4 

54-3 

-   1-9 

5i-2 

48-2 

6-1 

12-4 

1-9 

79 

124-4 

36-0 

5-6 

12-2 

0-000 

o-o 

mP  :  vP 

23 

29-837 

59-4 

39-0 

20-4 

5o-4 

48-5 

46-5 

3-9 

10-5 

o-o 

87 

84-1 

31-1 

3-1 

I2-I 

0-000 

o-o 

mP  :  wP,  wX  :  wP 

24 

29-837 

65-1 

47-8 

17-3 

55-2 

—  0-7 

52-7 

5o-3 

4'9 

9-9 

1-3 

84 

84-6 

39-1 

0-6  12-0 

0-000 

1-3 

wP:  mP 

25 

29-650 

67-9 

49''^ 

18-3 

56-5 

+  0-7 

53-7 

5i-i 

5-4 

i5-i 

0-6 

82 

126-5 

39-0 

4-1   irg 

0-000 

97 

wP  :  mP 

26 

V^iiiT 

29-296 

64-. 

48-3 

10-8 

54-7 

—   1-0 

527 

5o-8 

3-9 

6-1 

1-6 

87 

116-9 

36-2 

2-7  irg 

0016 

1-3 

raP  :  vP,  wX 

27 

Full 

29-14.3 

60-7 

47-4 

13-3 

52-8 

-   2-7 

5o-8 

48-8 

4-0 

7-8 

1-3 

87 

109-0 

36-8 

2-3  11-8 

o-o52 

■37 

wP :  vR  vX 

28 

29-488 

62-1 

43-5 

i8-6 

5i-3 

—  4-1 

47-8  1  44-2 

7-1 

16-5 

«-9 

77 

123-2 

37-3 

77  117 

0-010 

0-0 

vP 

29 

29-347 

57-2 

48-1 

9-1 

52-2 

-  3-0 

5o-6    49-0 

3-2 

6-4 

0-4 

89 

75-0 

44-0 

0-2 

11-7 

0-83I 

5-0 

vX  :  vP  :  v}>.  wX 

3o 

29-712 

6 1 -3 

44-9 

16-4 

54-0 

-  °'9 

52-3    5o-6 

3-4 

8-7 

0-6 

88 

89-9 

40-8 

01 

I  1-6 

0-003 

5-5 

mP:  wP 

Means 

29-687 

64-0 

46-6 

17-4 

54-6 

-   2-9 

52-0     49-5 

5-1        11-5 

1-0     S3-3    110-2 

57-8 

o-o 

12-6 

2-405 

Xiimbfrof 

i 

"          1 

1 

Column  for 
E*ferenre. 

' 

2 

3 

4 

^ 

6 

7           8     1     9 

1 

10 

" 

12        13          14 

10 

16    17 

18 

'9 

20 

Tlie  results  apply  to  the  civil  day. 

The  mean  reading  of  the  Barometer  (Coliunn  2)  and  the  mean  temperatures  of  tl 

e  Air  and  Evaporation  (Columns  f,  and  8)  are  deduced  from  the  pho 

tograj 

hic  records.     The 

average  temperature  (Column  7)  is  that  determined  from  the  reduction  of  th 

e  photographic  records  from  1849  '"  '**^'*'-     Th^  temperature  of  the 

Dew 

Point  (Column  0) 

and  the  Degree  of  Humidity  (Column  13)  are  deduced  from  the  conesponc 

ing  temperatures  of  the  Air  and  Evaporation  by  means  of  Glaisher 

s  Hygrometrical  Tables.           1   I 

The  mean  difference  between  the  Air  and  Dew  I'oint  Temperatures  (Column 

10)  is  the  difference  between  the  numbers  in  Columns  6  and  9.  an 

i  the  ( 

jreatest  and  Least 

Differences  (Columns  11  and  12)  are  deduced  from  the  24  hourly  pbotograp 

ic  measures  of  the  Dry-bulb  and  Wet-bulb  Thermometers. 

The  values  given  in  Columns  3,  4,  5,  14,  and  15  are  derived  from  eye-readings  of 

self-registering  thermometers. 

The  mean  reading  of  the  Barometer  for  the  month  was  29'"-(i87,  being  o'"- 100  h 

ftr  than  the  ayerage  for  the  20  years,  1854-1873. 

Tkmpekatdrb  of  the  Aik. 

The  highest  in  the  month  was  71'- 1  on  September  3  ;  the  lowest  in  the  mon 

h  was  36=-  7  on  September  15  ;   and  the  range  was  34''-4- 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  64° -o,  being  .f 

;  lower  than  the  average  for  the  41  years,  1841-1881. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  46°  6,  being  2°- 

5  lou-er  than  the  average  for  the  41  years,  1841-1881. 

The  mean  of  the  daily  ranges  was  17- -4,  being  o''-9  /<«  than  the  average  for 

the  41  years,  1841-188 1. 

The  mean  for  the  month  was  ■^'^-C.  being  ;°-9  ln„;-r  than  the  average  for  th 

e  :o  years.  .849-1868. 

MADE   AT   THE    ROYAL    OBSERVATORY,    GREENWICH,    IN   THE    YeAR    18S2. 
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Wind  as  DEDncED  from  Self-registebinc  Asbmometkrs. 

OSLER'3.    • 

EOBIX- 
SOX'S. 

CLOUDS  AND  WEATHER. 

MONTH 

■s 

aiifl 

General  Direction. 

Pressure  on  the 
Square  Foot. 

j 

DAY. 

i 

i 

ii  P 

AM. 

P.M. 

A.M.                1                P.M. 

1 

1 

c 

1  l-y  P 

.!                             1  .... 

lbs.     i     ,...        .i,,..     1 

Sept.  1           .S:   ."<S\V                     SSW               67     0-0  '   0-6     3+4       10                                   :    10,  sh.-r 

10,  fq.-r                        :   10,  sc,  tb.-r,  w 

2              .><SW            ,              SW             23-5!  o-i  ;   2-9     624       10,  w              :    6.ci.-cu.cu,w:   ,,cu,ci.-cu,cu.-.s,w 

8,cu,ci.-cu,cu.-s,w,r  :    10,  sqs           :      V 

3 

SSW:  SW                   SW            ■  3-5 1  o-o     0-9     391         V,  th.-cl                     :     p.-cl 

1 

7,  cu,  cu.-s                :     V,  li.-cl 

4 

W:  X            N:  NE:  SSE;  o-o!  o-o    o-o     i55   ,10                               :   ic 

7,  cu.-s,  ci.-cu,  cu     :     v,  tli.-cl,  b 

5 

SW:WSW                  SW            1   2-5'  0-0     o-o     229;     p.-cl               :   10,  li.-cl         :     p.-cl,  r 

10                     :    10,  1-                 :   10,  m.-r 

6  1               N               I           NNE              1-8     o'o     0-2     3o5    i    10,  r                :   10                    :  9,tli.-cl,so.-lia 

5,  ci.  cu,  cu.-s          :     p.-cl,  cu.-s 

Tj     NNE:  XE               ENE          !  3-o '  o-o    o-i     259        i,  li.-cl        :     c                  :     p.-cl 

5,  cu.-s,  cu,  ci.-cu     :     0,  d 

8               NNE                     NE:  E             o-5     o-o     o-o     172    :     v                                  :     7,eu,ci.-cu,ci,m,so.-ba 

2,ci.-cu,ci,cu,so.-ha:     0,  m,  d 

91      NE: ENE 

EXE:  XE        vb    0-0    o-i     217        0                               :     p.-cl,  cu.-s,  ci.-cu 

5,  cu.-s,  ci.-cu,  cu     :     3,  ci.-cu 

10  1       NNE  :  N 

Variable           0-0    o-o    c-o      92        v                               :  10,111 

9,  cu.-s,  ci.-cu,  h,  m:     2,  li.-cl,  m,  d 

III      SW:  WSW 

SW:  S:  N        0-5     0-0     0-0     i5o        0,  m,  d          :     p.-cl,  ci         :   10 

10,  slt.-r                       :   10,  slt.-r 

12!              N 

N  :  NXE          0-2     0-0 

0-0     170       10,  hy.-r         :    10,  r                :    10,  oc.-r 

7,  cu,  ci.-cu,  slt.-h    :     v,  ci.-cu,  m 

i3       SAV:  WSW 

NW:  W:   SAV      .•3!  0-0 

0-1      182         p.-cl,  m                     :     3,  th.-cl,' h,  f 

8,cu,cu.-s,h  :     p.-cl               :     0,  h,  m,  1 

14'      SW:  SSE               Variable        ,  o-3  i  o-o 

o-o     149    1     i,th.-cl,  b,  m           :     li.-cl,  h,  slt.-f 

9.cu.-s,cu.n,h,f,glm,hy.-r,t.-sm:p.-cl,f:      2,  slt.-f 

.5             ENE           1        E:  Calm           1-3;  o-o 

0-1      io3         0,  f                            :     0,  f,  ho.-fi- 

2,cu,ci.-cu,h:     ci.-s,  cu.-s    :i,tb.-cl,h.slt.-f 

16   WSW:  W:  NXE  NNE:Calm:WSW    ro    o-o 

0-0     129    :     p.-cl,  sit. -f    :    9,ci.-s,d,slt.-f:     2,  ci,  h,  f 

10                                   :   10,  m 

,7             WSW          1     W:  WSW        02     00 

0-0     129    j    10                                :     3,  ci.-cu,  b,  sit. -f 

p.  cl,  ci.-cu,  cu.-s,  f :   10 

18  .      NNW:  N                NNE             1-0    0-0 

O-I      179       10                                 :   10,  m 

9,cu.-s,cu,ci  :     p.-cl               :     v,b,slt.-m,d 

iql      N:  NNW 

XW:XXW:XXE    2-8    00 

0-4     270         0                    :     V,  li.-cl,  !■.,  sc:   10,  r 

10,  sc,  V                       :   10,  slt.-r 

20  1     NNE  :  NE 

EXE:ESE:XE    2-5    00 

0-3     241    1   10,  I-                :   10,  1-               :    9,eu,cu.-s,sc 

10,  sc,  r                       :     0 

21  !           NNE 

XXE:  X          3-3     0-0 

0-6     32  3        V                               :   10,  sc,  ci.-s,  oc.-tb.-r 

10,  oc.-r,  sc  :     V                    :  V,  li.-cl,  sit. -b 

22  ^       N:  NNE 

N  :  NXE         2-0    o-o 

0-4     245         0                    :     0                    :    p.-cl,ci,ci.-cu 

6,  cu.-s,  ci.-cu,  cu    :     V,  tb.-cl 

23  '      Calm  :  SW 

SSE:  SSW       0-1     0-0 

0-0     122         0                    :     0,  tk.-f          :     3,  cu,  b,  m 

9,  b,  m          :     p.-cl,  slt.-b  :     p.-cl 

24  '          S  :  SW 

SSW:  SE         1-5    00 

o-o     169       10                                :   10 

p.-cl,  ci.-cu,  cu.-s      :     p.-cl,  ci.-cu 

25 

SE:  SSE 

S  :^  SE  :  ESE      3-4  1  o-o 

0-3     207         V                    :   10                    :   10,  slt.-r 

7,cu.-s,ci.-cu,ci:  0,  mock  suns  :  v,  ci.-s,  cu.-s 

26 

E:  ENE:ESE 

SSE  :  SE        2-2  1  0-0 

0-2  !   181    1     p.-cl,  cu.-s                :     6,ci.-cu,ci.-s,s,li.-cl 

10,  r                  :    10          :  th.-cl,ci.-cu,cu,sh.-r.lu.-ha 

27 

SE:  SW 

WSW            3-1    o-o 

0-5  ;   243    [     V                                  :     p.-cl,  cu,  cu.-s,  ci 

10,  r                :   10,  shs.-r       :  5,ci.-cu,li.-cl 

23 

WSM" 

WSW:  S:  SE     2-4  ■  0-0 

0-4     277         V,  li.-cl          :     0                     :      I,  li.-cl 

5,cu,cu.-s,ci.-cu,so.-ba:   10,  tb.-cl,  lu.-ba,  r 

2q  lESE:  WSW:  NWl       NW  :  SW         4-3  .  0-0 

0-8     3l8       10.  bv.-i           :   10,  e.-bv.-r     :   10,  sc 

10                    :   10                    :  v,li.-cl,lu.-bc> 

3o                SW              1           S:   SSW         3-0     0-0 

0-6    272 

0                     :     9,  m               :  9,ci,ci.-s,m,slt.-i 

10                    :   10                    :     p.-cl,  sc 

Means  '              ...              '              ...                 ....      o-3     228 

Numb.-.' of 

i 

Column  fnv                      2  1                                          2  2                         23 

24    25     26    ;                           27                                                      2S 

i 

Tlie  mt-au  Temperature  of  Ecaporation  for  the  month  was  52'-o,  being  i'- ^  lower  than                               ~| 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  49-5,  being  I'-g  lower  than                           1 

The  mean  Degree  of  Humidity  for  the  month  was  83  •  3,  being  3  ■  2  greater  than                                             !                                                      0         ota 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  0"- y,-,.  being  0-024  /--  than                                j"'"^  ^'^''^''^S^  *"'  '^'  '°  ^^^^^  '849-S68. 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  mouth  vas  4^-0,  being  o''- 2  less  than          | 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  534  grains,  being  2  grains  greater  than         J 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  6  •  g. 

The  mean  proportion  of  Sunshine  for  the  month  (.constant  sunshine  being  represented  by  j)  was  0-26.    The  maximum  daily  amount  o£  Sunshine  was  99  hours  on  Septembers. 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  i4o''-2  on   September  3 ;  and  the  lowest  reading  of  the  Terrestrial  Radiation    Thermometer  was  29'o  on 

September  m- 

Themeandsilydistributiouof  Orowe  was,  forthe  12  hour?  ending  9  a.m.,  1-4;  for  the  6  hours  ending  3  p.m.,  o-J  ;  and  for  the  6  hours  ending  9  p.m..  06. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  X.  9,  E.  5,  S.  8,  and  \T.  7.     One  day  was  calm. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was  23i'-5  on  the  square  foot  on  September  2.     The  mean  daily  Horizontal  Moeement  of  the  Air  for  the  month  was 

23S  miles  ;  the  greatest  daily  value  was  624  miles  on  September  3  ;  and  the  least  daily  value  92  miles  on  September  10. 

fldin  full  on  14  days  in  the  month,  amounting  to  ;'"-405,as  measured  by  gauge  No.  6  partly  sunk  below  the  ground;  being  o'"- 113  .7'-ea(er  than  the  average  fall  for  the 

41  years,  1841-1881. 
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Daily  Results 

OF  THE  Meteorological  Observations 

Baeo- 

TesIpebatube. 

Tempeeatube. 

II 

.0 

METEK. 

Difference  between 

g 

Of       Of  the 

^Ms-=i 

§■= 

MONTH 
and 

Phases 
of 

if 

Of  the  Air.                            Evapo- 

Dew 

Point. 

Temperature. 

2  " 

m 

Ipli 

1 
"3 

i 

1 

1 

Electricity. 

DAT. 

the 

ii% 

Mean 

Excess 

Mean 

De- 

Greatest 

Lea.st 

III 

1 

1 

0 

iSSj. 

M.x.M. 

;r?l 

•i 

Daily 
Range. 

OfJ4 

Hourly 

of  Mean 
above 
Average 

of  24 

Hourly 

duced 
Mean 

Mean 
DaUy 

of  34 
Hourly 

of  34 
Hourly 

11 

K 

1 

i 

1 

1 

Values. 

Value. 

Values. 

Values. 

Jl 

pi 

III 

1 

1 

III 

i 

In. 

0 

0 

0 

0 

c, 

° 

0 

0 

0 

c 

hours.  :  hour*. 

in. 

Oct.    1 

29-679 

71-1 

59-1 

12-0 

63-3 

+   8-6 

61-0 

09-1 

4- 

8-5 

1-6 

87 

119-2 

54-2 

3-0  11-6 

0-069 

8-0 

wP  :  wP  :  vP,  wN 

2 

DectSf^V. 

29-854 

67-0 

49-3 

'77 

56-9 

-f   2-5 

04-5 

52-3 

4-6 

9-5 

1-8 

85 

121-0 

43-1 

8-4|..-5 

0-000 

11-0 

wP  :  mP 

3 

30-045 

63-1 

45-7 

17-4 

54-6 

-1-  0-6 

52-3 

5o-i 

4-5 

9'9 

0-4 

84 

1I3-0 

40-0 

5-7  11 1-4 

0-129 

1-5 

vP,sN.-vP,wN:  vP 

4 

Last  Qr. 

30-2  79 

58-9 

43-3 

i5-6 

5i-6 

—    2-1 

5o-o 

48-4 

3-2 

6-3 

1-3 

89 

75-1 

37-6 

0-0 

I  1-4 

o-ooo 

0-0 

vP 

5 

30-22l 

60-7 

45-9 

14-8 

52-6 

-    0-8 

5i-i 

49-6 

3-0 

6-5 

0-8 

90 

96-0 

40-7 

0-8 

II-3 

0-058 

o-o 

mP  :  vP,  xvN 

6 

29-977 

58-8 

5i-6 

7-2 

54-4 

+    '4 

52-8 

5i-2 

3-2 

5-7 

0-8 

89 

86-2 

5o-+ 

0-3 

II-2 

0-010 

o-o 

wP 

- 

29-895 

65-1 

47-8 

17-3 

547 

+   2-0 

52-4 

5o-2 

4-5 

10-3 

ro 

85 

117-1 

39-8 

4'' 

11-2 

0-042 

0-5 

wP  .-  mP 

8 

29-920 

64-8 

44-8 

20-0 

53-7 

-1-    1-2 

5.-7 

49-8 

3-9 

8'9 

0-0 

87 

116-8 

37' 

4-0 

Il-I 

0-000 

4-5 

AvP:  mP 

9 

i„\T^?.;r. 

29-965 

69-. 

48-5 

20-6 

55-9 

+   3-6 

54-0 

52-2 

37 

lo-i 

0-4 

88 

126-4 

42-1 

4-3 

no 

o-ooo 

2-0 

mP 

lO 

29-860 

62-1 

48-7 

1 3-4 

55-5 

+  3-4 

54-5 

53-6 

1-9 

4-9 

0-0 

94 

81-8 

45-. 

0-0 

I  1-0 

0-024 

0-0 

vP:  wP 

1 1 

29-494 

61-3 

53-1 

8-2 

57-3 

+   5-4 

56-4 

55-6 

1-7 

4-6 

o-z 

94 

75-6 

49'' 

0-0 

10-9 

0-3 1 4 

0-0 

wP  :  wP,  wN 

13 

nJw 

29-36C 

.-.6-8 

48-5 

8-3 

5i-5 

—  0-2 

5o-o 

48-.-) 

3-0 

7"4 

0-6 

90 

78-0 

44-3 

0010-9 

0-116    1-0 

wP,  wN  :  vP,  wN 

i3 

29-590 

60-0 

44-1 

1 5-9 

52-9 

+    1-3 

5l-2 

49-5 

3-4 

10-3 

0-2 

89 

92-1 

39-3 

0-5 

108 

O-035 

o-o 

wN,  mP  :  wP,  wN 

■4 

29-788 

56-2 

47-2 

9-0 

52-8 

+    1-4 

5o-7 

48-6 

4-2 

6-4 

0-4 

86 

67-9 

40-5 

0-0 

10-7 

0-010 

0-0 

wN,  wP  :  mP 

29-768 

56-9 

46-2 

IO-7 

49"9 

~   ''4 

477 

45-4 

4-5 

8-0 

1-5 

86 

89-1 

45-8 

0-5 

10-7 

0-1 3o 

0-0 

wP  :  wP.  wN 

i6 

29-499 

49  4 

45-2 

4-2 

47-4 

-  3-8 

46-7 

45-9 

1-5 

2-3 

0-4 

95 

53-8 

45-0 

00 

10-6 

0-916 

3-0 

wN  :  wX,  wP 

'7 

DeiSlfmi  S. 

29-627 

497 

44-5 

5-2 

48-4 

-  27 

477 

46-9 

1-5 

3-8  '    0-4 

93 

54-2 

40-0 

o-o 

10-5 

0-039 

0-0 

0  :  wP :  wP 

i8 

29-925 

01-0 

42-2 

8-8 

46-2 

-  4-8 

457 

45-2 

1-0 

2-7 

0-0 

97 

6.-9 

35-0 

0-0 

10-5 

o-ooo 

1-5 

wP  :  wP,  wN  :  mP 

'9 

First  Qr. 

29-701 

54-4 

47'i 

7-i 

5i-2 

-f   0-4 

49'9 

48-6 

2-6 

6-2 

0. 

9' 

65-2 

41-0 

0-0 

10-4 

0-490 

6-5 

wP  :  vP.  vN 

20             .. 

29-622 

6i-2 

44-8 

164 

52-2 

+    1-6 

50-4 

48-6 

3-6 

12-2 

0-2 

88 

106-3 

39-6 

4-2 

10-3 

0-025 

8-5 

mP 

29-401 

57-0 

46-8 

10-2 

53.5 

+  3-1 

02-6 

51-7 

1-8 

3-6 

0-4 

94 

69-5 

41-9 

0-0 

10-3 

0-284 

11-5 

wP,  wN  :  wP 

22 

29-148 

55-0 

43-3 

11-7 

5o-5 

+  0-4 

48-3 

46-0 

4-5 

12-4 

0-8 

85 

83-0 

36-5 

1-8 

10-2 

0-364 

42 

wP,wN:vP.wN:sP 

23 

In  Equator 

29-347 

.56-0 

41-3 

'47 

46-6 

-  3-1 

43-9 

40-8 

5-8 

9-8 

2-9 

82 

loro 

34-, 

6-8 

10-2 

0-000 

11-2 

—  :  inP,  sN  :  vP 

24 

29-1.54 

54-9 

39-3 

i5-6 

45-7 

-  3-7 

44-0 

42-0 

37 

5-8 

0-0 

87 

88-7 

35-0 

0-4 

lo-i 

0-649 

1.5-5 

—  :  wX:   mP 

25 

Pcricrcc 

29-382 

04-2 

377 

i6-5 

44-2 

—  4'9 

42-6 

40-7 

3-5 

9-0 

0-7 

88 

100-2 

29-0 

1-7  10-0 

0-078 

0-0 

niP  :  vvP,  vN 

26 

Full 

29-355 

53-7 

3o-6 

23-1 

42-5 

-  6-3 

40'9 

39-0 

.^■5 

11-4 

00 

88 

1 00-6 

27-0 

4-9 

10-0 

0-1 56 

2-2 

vP  :  vvP,  vvN 

27 

29-233 

40-1 

111 

46-6 

-    1-9 

45-7 

447 

'■9 

4-6 

0-0 

94 

67-4 

33-4 

0-0 

9'9 

0-232 

10-8 

wP  :  wP,  wN  :  wN 

28 

29-294 

48-9 

46-0 

2-9 

477 

—  0-5 

46-1 

44-3 

3-4 

5-3 

>7 

80 

53-0 

43-0 

0-0 

9-8 

0-833 

4-2 

vN  :  vX  :   'iiP 

29 

Decihifitio,'  N. 

29-609 

5o-i 

37-3 

12-8 

40-9 

—  2-0 

43-3 

40-3 

5-6 

97 

'■4 

82 

847 

3i-o 

2-9!  9-8 

0-000 

0-8 

vP:   si- 

3o 

29-671 

52-3 

3+-9 

'7-4 

46-4 

—    1-2 

45-2 

43-9 

2-5 

5-3 

0-6 

92 

68-7 

29-1 

0-1     9-7 

0-418 

0-0 

mP  :  wP,  ^vX  :  — 

3i 

29-812 

56-5 

41-8 

'47 

49-1 

+    1-8 

46-9 

44-5 

4-6 

10-5 

0-7 

85 

101-0 

33-4 

5-2 

97 

o-ooo 

0-5 

—  :  niP 

' 

Sun. 

Means 

29-66C 

57-7 

4+7 

12-9 

5 1-0 

0-0 

49-4 

477 

3-4 

7-5      0-7 

88-9 

87-6 

39-5 

1-9  jio-6 

5-421 

3-4 

Numterof 
Column  for 

, 

2 

_5 

4 

5 

6 

7 

8 

9 

10 

,, 

12 

i3 

'4 

i5 

.6      ,7 

18 

'9 

20 

Reference. 

i 

The  results  apply  to  the  civil  day. 

1 

The  mean  reading  of  the  Barometer  (Column  2)  and  the  mean  temperatures  of  the  Air  :ind  p;vaporation  (Columns  6  and  8)  are  deduced  from  the  photographic  records.      11;.          1 
average  temperature  (Column  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from  1849  to  1868.      The  temperature  of  the  Dew  Point  (Cdiiiini  u  <         | 

and  the  Dcgne  of  Humidity  (Colum 

n  13)  are  deduced  from   the  corresponding  temperatures  of  the  Air  and  Evaporation  by  means  of  Glaisher's  Hygrometrical  Ti.l.l  -. 

The  mean  diflercnce  between  the  Air 

and  Dew  Point  Temperatures  (Column  lol  is  the  difference  between  the  numbers  in  Columns  6  and  q,  and  the  Greatest  and  ].(  .-t 

Differences  (Coliniins  1 1  and  1 2)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bulh  and  Wet-bulb  Thermometers.                                                                   | 

The  values  given  in  Columns  3,  4,  5,  14, 

and  IS  are  derived  from  eye-readings  of  self-registering  thermometers. 

The  mean  reading  of  the  Barometer  for  tlie  month  was  29'»-60o,  being  o""o6o  hutr  than  the  average  for  the  20  years,  1854-1873.                                                                                  1 

TeMI-EILVTIUE    of    TIIK    Allt. 

The  highest  in  the  month  was  71-1 

ou  Uctober  I ;  the  lowest  in  the  month  was  30°- 6  on  October  26  ;  and  the  range  was  40  •  5. 

The  mean  of  all  the  highest  daily  rca 

iings  in  the  month  was  57^-  7,  being  ©''-4  hmer  than  the  average  for  the  41  years,  1841-1881. 

The  me.in  of  all  the  lowest  daily  read 

ings  in  the  month  was  44°-  7,  being  i*^-  :  hiyher  than  the  average  for  the  41  vfars,  1841-18R1. 

The  mean  of  the  daily  ranges  was  1 2 

"•9,  being  i°-7  less  than  the  average  for  the  41  years,  1841-1881. 
being  the  same  as  the  average  for  the  20  years,  1849-1868. 

The  mean  for  tlie  month  was  si'-o, 

MADE    AT   THE    KOYAL   OBSERVATORY.    GREENWICH.    IN    THE    YeAR    1882. 
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Wind  as  DEntjCED  feom  Sklf-registkbiso  Axemometees. 

1 

os.EK's.                   r»'-r 

CLOUDS  AXD  WEATHER. 

MONTJl 

•■'■'" 
DAY. 

I 

General  Direction. 

Pressure  on  the 
Square  Foot. 

1 

A.M. 

P.M. 

i 

« 

o|i 

A.M. 

P.M.                j 

0 

i«i'  II 

lbs. 

ite. 

lbs. 

miles. 

Oct.      ! 

SW:  SSW 

S:  SSW:  WSW 

3-7 

o-o 

l-I 

36 1 

10                                :     p.-cl 

7                                 :   10,  r,  1 

2 

S\V 

SSW 

2-q 

o-o 

0-5 

3ii 

V                                :     0 

3,  cu,  ci.-cu,  cu.-s    :     0,  a 

3 

SW:  W!<W:  W 

\V:  Vi^^:  WSW 

2-3 

o-o 

0-4 

276 

V,  hy.-sh                    :      I,  li.-cl,  h 

8,  ci.-cu, cu.-s, cu,m:     0,  slt.-f 

4 
5 

WSW:   NNW 

N  :  XXE 

1-5 

o-o 

0-2 

228 

V,  slt.-f                     :     p.-cl,  f 

10                    :     p.-cl              :     0 
9,  cu.-s,  ci.-cu,  oc.-r:   10,  sh.-r 

XX  E 

NE 

4-3 

0-0 

1-0 

36o 

p.-cl                           :     9,  cu.-s,  ci.-cu 

6 

7 
8 

ENE 

ENE 

6-0 

0-0 

11 

36o 

10                                :   10 

10,  sc,  slt.-r                :   10,  m.-r 

EXE: SE 

SE:  E 

0-2 

0-0 

0-0 

144 

10,  r                           :     g,  ci.-cu,  ci.-s 

S,cu.-s.cu,ci,ci.-cu:      p.-cl                :      1,1 

XE  :  SE 

SSE 

OM 

o-o 

0-0 

86 

V                   :   10,  m.-r          :    7,cu.-s,ci.-cu 

4,  cu,  ci.-cu              :   10,  1 
7.i-i,cu,cu.-s,sn..h3:     p.-cl               :     p.-cl,  f 

q 

Calm:  S:  SSW 

SSW:  S 

0-8 

0-0 

0-0 

118 

10                                :     V,  ei,  m 

lO 

NE:  E 

E:   S:   SSW 

0-3 

o-o 

0-0 

118 

10,  slt.-f                      :   10,  f,  slt.-i- 

10,  111               :   10.  m,  sh.-r    :     v 

10,  r                 :    10,  oc.-r          :    10,  by.-r 

1 1 

SSE:   SSW:   S 

SSW 

o-o 

0-2 

2l5 

10                    :   10,  slt.-r         :   10,  f<i.-r 

13 

WSW:  W:   X 

N  :  XW :  SW 

0-3 

o-o 

0-0 

.43 

10,  shs.-r                    :   10,  fii.-slis,  ra 

10                                  :    10,  f 

i3 

SSW:  WSW:  SVV 

SW:  NXE:  XE 

o-i 

0-0 

0-0 

114 

10,  slt.-f,  r                  :     8,  ci.-cii.  slt.-f 

10                                :   10,  m.-r 

14 

NE 

EXE  :  XE 

2-1 

0-0 

0-2 

228 

10,  oc.-tli.-r                :   10 

10                                :   10 

ID 

\E:Calm:SSE 

SE 

2-0 

0-0 

O-I 

.48 

10                                :     9,  ci.-cu 

10                                   :   10,  r 

16 

ESE 

E:  ENE 

3-5 

0-0 

0-9 

339 

10,  c.-r                        :   10,  sc,  c.-r 

10,  e.-r                        :   10,  c.-r 

10,  sc.  m.-r    :   10,  sc,  fq.-m.-r  :      v,  th.-cl 

10,  li.-cl,  h,  f :     V,  li.-cl,  f     :     6,  slt.-f 

17 

XE:  XXE 

NXE:  X 

17 

o-o 

0-4 

287 

10,  r                            :   10,  sc,ra.-r 

.8 

XX W:   X 

SSW:  SSE:  SE 

0-3 

0-0 

0-0 

lo3 

th.-cl                         :   10,  f,  glm,  m.-r 

19 

SE: SSE 

SE:  SSE 

•'4 

0-0 

0-3 

175 

10                                :   10,  r 

10,  sc,  r          :   10.  sc,  c.-r     :   10,  c.-r 
5,ci,ci.-cu,cu:   10,  shs.-r        :     v 

20 

WSW 

SSW:   S 

1-6 

0-0 

0-2 

221 

10,  sh.-r                      :     0,  f 

21 

SSE:   SE: S 

SSW:  S 

3-7 

0-0 

0-5 

284 

V                                :   10,  sc,  r 

10,  sc,  r                      :   10,  oc.-r 

22 

S:   WSW 

w.sw 

6-4 

0-0 

''4 

458 

10,  fq.-r                      :     8,  sc,  fq.-r 

V,  sc,  m,  shs.-r         :     0 

23 

SW:  M'SW 

WSW:   SW 

37 

0-0 

0-7 

368 

0                                :     I,  li.-cl 

6,  cu,  cu.-s,  sh.-r,  w  :     3,  s,  th.-cl,  lu.-ha 

24 

SSW:   SSE:  S 

WSW 

29-0 

o-o 

4'' 

632 

8,  th.-cl        :   10,  hy.-i-         :    10,  c.-r,  sc,g 

io,sc,r,hy.-g:    v,  oc.-shs.-r,  w  .-     0 

20 

SW:   SSW 

sw^  s 

VI 

o-o 

0-1 

186 

V                                :     p.-cl,  ci,  ci.-s,  slt.-f 

7,iu,d,ci..<-u,cu.-s,l,t,she.-r:      1,  li.-cl 

26 

Calm:  S 

SSE:  SE 

2-2 

0-0 

o-i 

154 

I,  li.-cl,  hy.-d,  f       :     tk.-f,  ho.-fr 

6,  ci,  ci.-cu  :     9,  cu.-s,  r     :     v,  li.-shs 

27 

SE: EXE 

EXE:  NE 

8-4 

o-o 

0-8 

324 

V                                  :   10,  r 

10,  fq.-r         :     10,  c.-r         :     10,  r,  w 

28 

XXE 

NXE 

9"4 
5-5 

0-4 

0-0 

3-2 

617 

10,  r,  -w                      :   10,  c.-r,  w 

10,  sc,  c.-r,  w            :  10,  sc,  slt.-r 

29 

X:  XXW 

XNW:NW:SW 

1-3 

344 

10                                :     I,  ci.-cu,  b,  slt.-m 

4.  ci.-cu,  cu              :     V,  h,  slt.-f 

3o 

SSW 

SSW:  W 

3-8 

o-o 

i-i 

377 

0                    :     0                    :    1 0,  oc.-r 

10,  sc,  fq.-r    :   10,  c.-r           :     p.-cl,  r 

3i 

WSW 

SW  :   SSW  :   S 

1-8 

0-0 

0-2 

0-6 

272 

i,lL-cl         :     0                    :      I 

5, ru,  ci.-cu, cu.-s:    10,  sh.-sh        :     v,  li.-cl,  m 

Means 

269 

Xumberof 

1 

Column  for 
E.,r,r.-nce 

21 

22 

23 

24 

25  j    26 

I                                       ^^ 

The  mean  Temperature  of  Evaporation  for  the  month  was  49°  H,  being  o°-5  higher  than                        1 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  47°"  7,  being  o°-g  higher  than 

The  mean  Degree  of  Humidity  for  the  month  was  88-9.  being  2-8  greater  than                                          !                                                     ,8  ,n-.Sfi8 
The  mean  £/a.^.c  /"orce  of  Vapour  for  the  month  was  0- .,.,.,  being  0-0,0  greater  than                       ^'^'  '''''''"'  ^°'  '^'  '°  ^'""  '8■^9-^6S• 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  3f'-  7,  being  of  i  greater  than 

The  mean  Weight  of  a  Cuhic  Foot  of  Air  for  the  month  was  537  grains,  being  2  grains  less  than            J 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  7-6. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  o- 18.     The  maximum  daily  amount  of  S,u,slu,ie  was  8-4  hours  on  October  2. 

The  highes*  reading  of  the  Solar  Radiation  Thermometer  was  i26°-4  on  October  9;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer  was  27°-o  on  October  26. 

The  mean  daily  distribution  of  Uzojie  was,  for  the  1 2  hours  ending  9  a.m..  i  •  6 ;  for  the  6  hours  ending  3  p.m.,  o- 9 ;  and  for  the  6  hours  ending  9  p.m.,  0-9. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  6,  E.  8,  S.  10,  and  W.  6.     One  day  was  calm. 

The  Greatest  Pressure  of  the  Wind  in  tlie  month  was   29">'-o  on  the  square  foot  on   October  24.     The  mean  i\!alr  Horizontal  Mcve,nent  of  the  Ai.    for  the  month  was 

269  miles  ;  the  greatest  daily  value  was  632  miles  on  October  24  ;  and  the  least  daily  value  86  miles  on  October  8. 

Rain  fell  on  23  days  in  the  month,  amounting  to  i^-jtZi,  as  measured  by  gauge  No.  6  partly  sunk  below  the  ground;  being  t'''-A%i  greater  than  the  average  fall  for  the 

41  years,  1841-1881. 

GRF.KXWK  II    MaGNF.TICAI,    ANll    MeTEOROLOGICAI.    Oi;SEI;VATIONS,    IS82. 
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Daily  Results  of  the  Meteorological  Observations 


MONTH 
DAY. 


ns 


TEUPEEAirEE. 


above  |  of  34 
IveragCj  Hourly 
10  Tears.  Values. 


Ditfcrence  between 

the  Air  Temncrature 

and  Dew  Point 

Temperature. 


Daily 
Value. 


I 
Greatest    Least 

of  34 
Hourly 
Values. 


TEMPEKAirRE. 


^n 


Hourb 


Last  Qr 


'  "^  j  DecIiDfttion  S 


First  Qr 


lu  Equator 


Full 

DKlimt-.gn  h 


29-610 
29'6. 

29'5oo 
29752 
29-835 

29-552 
29-280 
29-180 

29-404 

29-559 


29-789 
29-725 

29-52 

29-o8< 

29-69; 


29024 

29-189 
29-57 

29-406 

29-319 

29-1 5o 

29-161 
29-211 

29-605 

29-84 
29-62 
2Q-86o 


47  "9 
46-9 
49-6 

47'4 
46-9 
44-2 

43-9 
39-9 
40-3 


50-9  I  36-4 
46-31  35-6 
42-6  28-6 


60-1 
56-0 
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The  results  apply  to  the  civil  day. 

The  mean  readin;:  of  the  B.^rometer  (Column  2)  and  the  mean  temperatures  of  the  Air  and  Kviiporation  (Columns  6  and  S)  are  deduced  fiom  the  photographic  records.  The 
average  tcmporaturi'  (Column  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from  1849  ti)  1S68.  The  temperature  of  the  Dew  Point  (Column  9) 
and  the  Degree  of  Humidity  (Column  13)  are  deduced  from  the  corresponding  temperatures  of  the  Air  and  Evaporation  by  means  of  Glaishers  Hygrometrical  Tables. 
The  mean  dilTerence  between  the  Air  and  Dew  Point  Temperatures  (Column  10)  is  the  difference  between  the  numbers  in  Columns  6  and  9,  and  the  Greatest  and  Least 
Differences  (Columns  1 1  and  12)  are  deduced  from  the  Z4  hourly  photographic  measures  of  the  Dry -bulb  and  Wet-bulb  Thermometers.  The  result  on  November  2; 
for  Evaporation  Temperature  dejiends  partly  on  values  derived  from  eye-obserrations,  on  account  of  accidental  loss  of  photographic  register. 

The  values  given  in  Columns  j,  4,  5,  14,  and  15  are  derived  from  eye-readings  of  self-registering  thermometers. 

The  mean  reading  of  the  Barometer  for  the  month  was  29'" -521,  being  o'"-250  luuer  than  the  average  for  the  20  years,  1854-1 8; j. 

TSMI-ERATUKE  OF    THE    Am. 

The  highest  in  the  month  was  60'- 1  on  November  5 :  the  lowest  in  the  month  wa.s  24°"4  on  November  iS  :  and  the  range  was  35'-  7. 
The  mean  of  all  the  highest  daily  readings  in  the  month  was  48'-;,  being  o'-i  tau-er  than  the  average  for  the  41  years,  1S41-1881. 
The  mean  of  all  the  lowest  daily  readings  in  the  month  was  .^8''-4,  being  I'-o  higlter  than  tie  average  for  the  41  years.  1841-1S81. 
The  mean  of  the  daily  ranges  was  10° -3,  being  i''2  less  than  the  average  for  the  41  years,  1841-1881. 
The  mean  for  the  month  was  43°-8,  being  i"- 1  higher  than  the  average  for  the  20  years,  1849-1868. 


MADB    AT   THE    ROYAL    OBSERVATORY,    GREENWICH,    IN    THE    YeAR    1882. 
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The  mean  Temperature  o/Evaporalioii  for  the  month  was  41°-  7,  being  0°-^  hit/her  than 

1 

The  mean  Tempmilure  of  the  Dew  Point  for  the  month  was  39°-  2,  being  o°- 1  lower  than 

1 

The  mean  jDe.grfc  of  Humidity  for  the  month  was  84-0,  being  3-3  /ess  than 

I  the  average  for  the  20  years,  1849-1868. 

The  mean  Ela.stic  Force  of  Vapour  for  the  month  was  o'"-239,  being  o'"-ooi  less  than 

The  mean  Weiyhl  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  jS""  S,  being  the  same  as 

1 

The  mean  Weiii/il  ufa  Cubic  Foot  of  Air  for  the  month  was  543  grains,  being  6  grains  le^s  than 

J 

The  mean  amount  of  Ctouil  for  the  month  (a  clear  sky  being  represented  by  0  and  an  OTercast  sk> 

by  10)  was  6-5. 

The  mean   proportion  of   Sunshine  (or  the  month  (constant  sunshine   being  represented  by  i) 

was  0-22.     The  maximum  daily  amount  of  Sunshine  was  52  hours  on 

November  8  and  10. 

The  highest  reading  of  the  Solar  JlaMation  Thermometer  via^    100' -8   on  November  6  ;  and  the   lowe.st  re.-idins  of  the  Terrestrial  Radiation  Thermometer  was    iS»-2  on         | 

November  iS. 

The  mean  daily  distribution  of  O:one  was,  for  the  12  hours  ending  9  a.m.,  2- 1  ;  for  the  6  hoars  ending  3  p.m.,  10;  and  for  the  6  hours  ending  9  p.m.,  o-g.                                       j 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  5,  E.  3,  S.  9,  and  W.  13. 

Tcit  Greatest  Pressure  of  the  Wind  in   the  month  was   i.si'-oon  the  square  foot  on  Novcmbei 

5.     The  mean  daily  Horizontal  Movement  of  the  Air  for  the  month  was 

449  miles  ;  the  greatest  daily  value  was  758  miles  on  November  4  ;   and  the  least  daily  value 

131  miles  on  November  12. 

Rain  fell  on  19  days  in  the  month,  amounting  to  2'"- 199,  as  measured  by  gauge  No.  6  partly  sunk  below  the  ground;  beinp  o'-'o^o  /<-,-..v   than  the  average  fall   for  the        1 

41  years,  1841-1881. 
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Daily  Results  of  the  Meteorological  OBSERVATn>N> 
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32-4 

12-0 

-577 

—   4'> 

36-6 

35-1 

2-6 

6-2 

vo 

9' 

56-0 

3o-3 

2-2 

7-81  o-o35 

0-0 

vP  :  sP 

'4 

29-528 

39-q ;  35-8 

4"' 

38-1 

-  3-4 

37-9 

37-6 

0-5 

11 

0-0 

98 

42-1 

3o-q 

0-0 

7-8  o-oo5* 

0-0 

n.P 

i5 

•• 

29-686 

39-9 

36-6 

i-i 

38-0 

-   3-1 

37-8 

37-5 

0-5 

1-2 

0-0 

98 

43-7 

36-6 

0-0 

7-8 

0-028 

o-o 

vP :  mP,  wX  :  inP 

i6 

29-711 

40-1 

38-4 

67 

42-3 

-f-    1-5 

4'-7 

41-0 

1-3 

2-0 

0-5 

95 

47-6 

3i-o 

0-0 

7-8 

0-0 1 2 

3-2 

wP 

«7 

tirsty.mrter. 

29-673 

49-3 

44-5 

4-8 

46-5 

-1-  6-0 

+0-6 

44-6 

1-9 

4-0 

0-0 

94 

56-0 

+  1-6 

0-0 

7-7 

0000 

9-5 

wP 

i8 

Periscc 

29-007 

46-8 

36-3 

io*5 

44-1 

4-   3-9 

43-0 

4'-7 

2-4 

4-0 

0-7 

9' 

53-8 

3o-6 

0-0 

7-7 

00 1 2 

4-5 

wP  .-  mP 

iq 

29-863 

5o-5 

36-6 

13-9 

42-0 

4-     2-0 

40-9 

39-6 

2-4 

7-1 

0-5 

9' 

72-2 

29-2 

3-1 

77 

0-000 

0-0 

wP  :  mP 

20 

3o-io3 

47-5 

297 

17-8 

38-5 

-    1-3 

377 

36-6 

1-9 

3-5 

0-8 

94 

48-6 

27-4 

1-6 

7-7 

o-o  16 

0-5 

mP  :  sP  :  vP 

21 

29-783 

48-3 

38-3 

lO'O 

44-8 

+  5-2 

427 

40-3 

4-5 

9-9 

0-8 

85 

62-1 

32-1 

2-2 

77 

o-o  2  2 

1-5 

wP,  wX  :  sP 

22 

29-538 

44-9 

36-7 

8-2 

39-8 

4-  0-4 

38-5 

36-8 

3-0 

6-8 

0-5 

90 

67-2 

29-5 

3^5 

77 

0-027 

0-0  j  mP  :  sP :  vP,  vX 

23 

DtrifnJli'.','  N 

29-397 

42-3 

33-7 

8-6 

39-4 

4-  0-1 

37-3 

34-6 

4-8 

7-9 

0-5 

83 

5o-3 

28-5 

o-o 

77 

0-019 

0-0  mX,mP:vP.wX:mP 

2  + 

Full 

29-662 

37-8 

29-8 

8-0 

34-5 

-  4-8 

32-8 

3o-o 

4-5 

8-1 

0-7 

83 

40-2 

25-8 

0-0 

77 

o-ooo 

0-0  i                .*P 

20 

29-418 

52-4 

37-8 

14-6 

46-6 

+   7-4 

45-5 

44-3 

2-3 

6-2 

0-4 

92 

52-4 

35-0 

0-0 

7-7 

0-126 

1-5             vP:wP 

26 

29-303 

53-4 

48-8 

4-6 

5o-4 

4-11-3 

49-4 

48-3 

21 

5-2 

0-6 

93 

62-5 

453 

0-0 

7-8    0-355 

12-5         wP:vP,  wN 

27 

29-410 

56-9 

48-4 

8-5 

53-4 

+  14-4 

52-3;  5i-2 

2-2 

4-6 

1-0 

92 

59-8 

46-8 

o-o 

7-8    o-o5i 

1-3                 wP 

28 

29-562 

55-1 

49-8 

5-3 

53-0 

4-14-2 

5o-5    48-0 

5-0 

7'4 

2-8 

83 

58-3 

48-1 

0-0 

7-8 

0-000 

3-7  '           wP:  mP 

29 

29-428 

53-8 

49-1 

47 

5i-2 

4-12-5 

49-9    48-6 

2-6 

4'4 

1-2 

91 

6i-7 

477 

0-0 

7-8 

0-000 

1-5                wP 

00 

In  Equator 

29-518 

53-4 

47-6 

5-8 

5o-4 

4-11-9 

49-5     48-6 

1-8 

3-4 

0-6 

94 

57-1 

44-7 

0-1 

7-8 

0-461 

5-5    wP  :  wX,  wP  :  iiiP 

01 

Apogee 

29-694 

02-3 

45-8 

6-5 

49-5 

4-11-2 

48-9    48-3 

1-2 

2-4 

0-6 

96 

57-2 

44-0 

0-0 

7-8 

0-098 

1-3                  wP 

Means 

29-492 

44-0 

35-0 

8-4 

40-2 

-  0-6 

39-. 

37-7 

2-5 

4-9 

0-8 

gi-o 

5o-6 

32-1 

0-6 

7-8 

1-77 1 

2-1 

Number  of 

: 

Column  for 
Reference. 

' 

2 

•^ 

4 

5 

6 

7 

8 

9 

10 

" 

12 

i3 

'4 

i5 

16 

.7      18 

'9 

° 

The  results  apply  to  the  civil  day. 

1 

The  mean  reading  of  the  Barometer  (Column  2)  and  the  mean  temperatures  of  the  Air  and  Evaporation  (Colu 

mns  6  and  8)  are  deduced  from  the  photographic  records.     The           1 

average  temperature  (Column  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from 

849  to  1868.     The  temperature  of  the  Dew  Point  (Column  9)           1 

and  the  Degree  of  Humidity  (Column  13)  are  deduced  from  the  corresponding  temperatures  of  the  Air  and  Evaporation  by  means  of  Glaisher's  Hygrometrical  Tables. .        j| 

The  mean  difference  between   the  Air  and  Dew  I'oint  Temperatures  (Column  10)  is  the  ditference  bctweei 

the  numbers  in  Columns  6  and  9,  and  the  Greatest  and  Least          1 

Differenies  (Columns  11  and  12)  are  deduced  from  the   24  hourly  photographic  measures  of  the  Dry-bu 

lb  and  Wet-bulb  Thermomeu-rs.     The  results  on  December  18          | 

for  Air  anil  Evaporation  Temperatures  depend  partly  on  values  inferred  from  eye-observations,  on  account 

of  accidental  loss  of  photographic  register. 

The  values  given  in  Columns  3,  4,  3,  14,  and  15  are  derived  from  eye-readings  of  self-registering  thermometers. 

'  Rainfall  (Column  18).     The  amount  given  for  December  14  is  derived  from  dew. 

The  mean  reading  of  the  Barometer  for  the  month  was  29'" '492,  being  o'"-  299  loiver  than  the  average  for  the  2 

3  years,  .854-187.^ 

TEMPERATURE  OF  THE  AlR. 

The  highest  in  the  month  was  56°-9  on  December  27  ;  the  lowest  in  the  month  was  22°-  j  on  December  1 1 

;  and  the  range  was  34°- 7- 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  44°'o,  being  o'-4  /o«,-er  than  the  average  for  t 

.e4i  years,  1841-1881. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  35' -5,  being  o'-j  hitjher  than  the  average  tor  t 

le  41  years,  1841-1S81. 

The  mean  of  the  daily  ranges  was  8'''4,  being  I'-o  less  than  the  average  for  the  41  years,  1841-18S1. 

The  mean  for  the  nio'nth  was  40<'-2,  being  o°-f)  luvrr  than  the  average  for  the  20  years,  i849-i«6S. 

M.U)E    AT 

TI 

1.; 

llo^ 

.w.  OnsKRVATouv,  Greenwich,  in  the  Year  1882.                                               (liii) 

Wind  as  dbducep  from  Sblf-registehiko  Anemometehs. 

CLOUDS  AND  WEATHER. 

Oslkb's. 

KOBIN- 

soh's. 

MONTH 

's 

.ml                                 ,...._.„ 

Pressure  on  the 
Square  Foot. 

i 

DAY, 

.\.M.                                P.M. 

5 

,1 

ii 

u 

A.M. 

P.M. 

IB--* 

io    ' 

lbs. 

lbs. 

lb,. 

miles. 

Dec.    I 

Calm  :  SW  :  E 

XE 

0 

0 

o- 

0 

o-o 

73 ! 

ho.-fi- 

:   10,  f,  ho.-fr 

10,  f                          :  10,  tk.-f,  fr 

2 

N:  SE:  Calm 

SSE  :  SSW 

2 

4 

0- 

0 

o-i 

i36  ' 

10,  tk.-f,  ho.-fr 

:    io,f,  ho.-fr 

10,  slt.-f,  slt.-m         :  10,  slt.-r 

3 

S:  SSW 

S  :  SAV 

4 

8 

" 

0 

0-8 

401   1 

10,  r 

:   10 

10,  slt.-r                      :   10,  oc.-r 

4 

W  :  WSW 

WSW: SW 

3 

q 

0 

, 

1-2 

5l2    i 

^. 

:     1,  li.-cl,  h 

5,  cvi,  ci.-cii,  cu.-s    :     9,  th.-cl 

5 

SW  :  W 

W:   XX  W 

4 

1 

o- 

0 

0-4 

326 

10 

:      p.-cl,  ci.-s,  cu.-s,  m,  sn 

10,  glm                       :  10,  slt.-r 

6 

NNW: NW 

NW:W:SW:S 

3 

0 

0 

0 

0-5 

36o 

10 

:   10,  glra,  m,  m.-r,  slt.-sn 

lo.glm, slt.-sn:   10                    :     v,  ho.-fr 

_ 

SE:  E:  NE 

N:NNE 

2 

3 

0 

c 

0-3 

273 

0,  ho.-fr 

:   1 0,  sn 

10,  sn                          :   10,  sn 

8 

XE:  X 

NXW: XW 

1 

3 

0 

0 

0-2 

287 

10,  slt.-.sn 

■     9 

9,  ci.-cu,  s,  sc           :    10 

9 

W:  AVSW 

WSW:  SW 

I 

0 

0 

0 

-O-I 

246 

10 

:   10 

9                    :     V                     :    li  .-cl,  ho.-fr 

10 

SW:  Calm 

Calm:  SW 

0 

0 

0 

0 

o-o 

44 

ho.-fi- 

:   10.  tk.-f,  ho.-fr 

10,  tk.-f,  glm              :   10,  tk.-f,  ho.-fr 

II 

Calm 

ESE 

Q 

0 

0 

Q 

O-O 

3o 

10,  tk.-f,  ho.-fi- 

:   10,  tk.-f.  ho.-fr 

10,  tk.-f                      :   10,  f,  ho.-fr 

12 

ESE 

E 

I 

5 

0 

0 

0-0 

i65 

10,  ho.-fr 

:    10,  ho.-fr 

10                                  :    10 

i5 

E:  SE 

SE:  NE 

0 

6 

0 

0 

O-O 

i35 

10,  r 

:     i).-cl 

5.  ci.-cu,  ci,  th.-cl     :     v,  f 

14'        SE:  NE 

XXE:  N 

0 

0 

0 

0 

0-0 

122 

p.-cl,  f 

:   10,  f 

10,  f,  glm                   :   10,  f 

.5          N:XE 

Calm:  SE 

0 

0 

0 

0 

0-0 

47 

10,  slt.-f 

:   10,  tk.-f,  m.-r 

10,  slt.-f,  m.-r            :   10,  slt.-f,  m.-r 

16 

SE 

SE  :  SSE 

, 

5 

0 

0 

0-0 

206 

10 

:   10 

10                                :   10,  oc.-r 

1- 

S 

ESE:  SE 

, 

6 

0 

0 

25l 

10,  slt.-r 

:   10,  m.-r 

10                                :   10 

iS 

SE 

SE:  ESE: E 

3 

6 

c 

0 

0-2 

256 

10 

:   10,  slt.-r,  se 

7,  cu.-s,  ci.-s,  ci,  so.-ha  :     3,  li.-cl,  d 

19 

E:  ESE 

ESE 

Q 

0 

0 

0 

0-0 

ii5 

li.-cl,  (1 

:     q,  sl(.-r 

i,li.-ol,ci,ci.-cu,cu.-s:«  0,  slt.-f,  d   :     0,  slt.-f,  ho.-fr 

:o 

ESE  :  Calm 

S  :  SSW 

I 

7 

0 

0 

O-I 

i5i 

0,  ho.-fr,  tk.-f 

:     0,  tk.-f 

3,  th.-cl,  slt.-f          :   10,  oc.-m.-r 

-1 

SSW:  SW:  WSW 

WSW 

5 

1 

0 

0 

i-o 

465 

10,  slt.-r 

:     p.-cl,  ci,  cu.-s,  sc 

2,  ci.-cu,  cu.-s          :     0,  hy.-d 

22 

SW:   WSW 

SW:SSE:WSW 

, 

9 

0 

0 

0-3 

244 

0,  ho.-fr 

:      I.  s.  li.-cl.  ho.-fr 

3,ci.-s,cl.-cu,li.-cl:   lo,  slt.-f,  m.-r:   10,  oc.-r,  m 

23 

W  :  WXW 

WNW 

7 

0 

0 

0 

ri 

447 

10,  r               :     ho 

.-fr             :    10 

9,  cu.-s,  ci.-cu,  w    :     0,  lu.-ha,  ho.-fr 

24 

WSW:  XW 

XW:SW:SSW 

0 

•5 

0 

0 

o-o 

234 

li.-cl,  lu.-ha 

:      2,  ci,  ho.-fr,  m 

3,  th.-cl,  h                :   10,  th.-cl,  lu.-ha 

25 

SSW  :  SW 

AVSW 

6 

0 

G 

0 

1-3 

465 

10,  oc.-r 

:   10,  oc.-r 

10,  sc,  oc.-r                :   10,  sc,  oc.-r 

261          WSW 

\y  :   SW  :  S 

5 

•0 

0 

0 

■'4 

462 

10,  shs.-r        :   lo, 

hy.-r         :   lo,  sc,  r 

10,  sc,  oc.-r                :   10,  r 

27  i         WSW 

WSW 

7 

■I 

0 

0 

2-0 

58o 

10,  r 

:    10,  sc,  w 

10,  sc,  slt.-r  :   10,  sc,  fq.-r    :     10,  sc,  m.-r 

28'         WSW 

SW 

q 

.3 

0 

0 

2-5 

66. 

10,  w 

:    10,  sc,  w 

10,  sc,  m.-r                :    10,  oc.-m.-r 

29 '            SW 

SW 

6 

•6 

0 

0 

2-6 

616 

10 

:    10,  sc 

10,  sc                          :  vv,  w 

30     WSW:  SSW 

SW:WSW:XE 

4-9 

o-o 

1-2 

422 

V                    :   10, 

r,  glm       :     10,  hy.-r 

lo,sc,fq.-m.-r:     v                     :    10 

3l  'sSI-  :   S:  SSW 

SE:  SW 

0-6 

o-o 

o-o 

18+ 

10 

:   10,  r 

10,  fq.-th.-r    :    10,  fq.-th.-r    :    10,  r 

.Means 

0-6 

28S 

^zz:^ 

22 

23 

24 

25 

26 

27 

28 

Reference. 

The  mean  Temperature  nf' Erajioralion  for  the  month  was  39'"  i,  being  o''-  2  lower  than 

-] 

The  mean  Temperature  of  tl„  I>,ir  /\iin(  for  the  month  was  37''-7,  being  o°-3  AiyAer  than 

The  mean  Degree  of  flumnhiii  tor  the  month  was  91-0,  being  3' 2  greater  than 

1 

!•  the  average  for  the  20  years,  1849-1S6S. 

The  mean  Elastic  Force  of'  Vapour  for  the  month  was  o'°-2  26,  being  o'"-oo2  greater  than 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  25"-  6,  being  the  same  as 

! 

The  mean  ir^^A^  ufa  Cubic  Foot  of  Air  for  the  month  was  547  grains,  being  4  grains  less  than 

J 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  S-  2.                                                                                                             | 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  0 

-08.     The  maximum  daily  amount  of  SunsAme  was  3- 8  hours  on  December  4- 

The  highest  reading  of  the  .S<.(<jr  Radiation  Thermometer  was  72°  ■  2  on  December  19;  and  the  lowes 

reading  of  the  Terrestrial  Radiation  Thermometer  was  2o='-3  on  December  10. 

The  mean  daily  distribution  of  Oione  was,  for  the  ii  hours  ending  9  a.m..  i-6  ;  for  the  6  hours  e 

nding  3  p.m.,  0-  2  ;  and  for  the  6  hours  ending  9  p.m.,  0-3. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  4,  E.  6,  S.  9,  and  W.  10.     Two 

days  were  calm. 

The  Greatest  Pressure  of  the  Wind  iu  the  mouth  was  y""f  on  the  square  foot  on   December 

28.     The  mean  daUv  Horizontal  Movement  of  the  Air  for  the  month  was 

288  miles  ;  the  greatest  daily  value  was  661  miles  on  December  28  ;  and  the  least  daily  value  30  miles  on  December  11.                                                                                             | 

i?a'Hfellou  1 7  days  in  the  month,  amounting  to  i'"- 771,  as  measured  by   gauge  Xo.  6  partiv 

sunk  below   the  ground;  being  o"'-ois  less  than  the  average  fall  for  the 

41  years,  1841-1881. 

(liv) 


-Maxima  axd  Mi.vniA  Barometer-Keadixgs 


Highest  and  L 

OWEST  Readings  of  the  B.u:(>metkk 

reduced  to  52"  Fahrenheit,  as  e.xtr: 

eted  from  the  Photographic  Records. 

MAXIJIA. 

MINIMA. 

! 

MAXIMA. 

MINIMA. 

Approximate  Greenwich 

Approxim 

ate  Greenwich 

Approximate  Greecwich 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time. 

Reading. 

1882. 

1882. 

1882. 

1882. 

d       h      m 

in. 

J.anuary          i.    5.  20 

.n 
29  -61  I 

d         h       .n 

i„. 

April 

d       h      m 

25.    7.  20 

28-891 

JanuRry 

I.  10.  3o 

4.  6.55 

5.  10.  10 

7.14.40 

9.  II.  25 

17.  22.  20 
24.    9.00 
3i.  10.00 

29  7>5 
29-838 

29  "675 
30-095 
3o-i8o 
00-790 

30  -576 
3o  -533 

2.  16.  38 

5.  i.5o 

6.  1.20 
8.  16.  20 

10.  17.    5 

22.17.    0 

29.    6.  3o: 

February       1.18.    0 

29  -009 
29  -493 
29-464 

29-658 

29  -964 
3o-36o 
29-874 

30  -33o 

April 
May 

26.  23.25 

28. 17.30 

29.  22.     0 

2.     8.45 

5.  10.    0 
8.21.40 
1 3.    9.35 
16.  19.45: 

29  -611 
29-385 

29  -643 
2978+ 
29-736 
50-264 
30-1-6 

30  -3o6 

May 

27.  20.55 
29.    5.  20 
5o.  i5.  45: 
3.  17.20 
5.  16.55 
II.  i3.  20 
14.  16. 35: 
20.  16.  10 

29  -044 
28-825 
29-510 
29  -445 
29-671 
29  -969 
5o  -049 
29  -642 

February 

2.  22.  10 
6.  23.  10 
12.11.55 
14.    4.35 
i5.  18.  3o 
17.    9->-^ 
19.20.    0 
21.  i3.  20 
27.  19.30 

3o  -445 
3o  -393 

29  -969 
3o-o82 
3o-265 
30-169 

30  -655 
3o  -545 
29  -435 

5.    3.27: 
11.  1 5.    0 
i3.    3.  20 
14.  20.  3o 
16.  17.  40 
18.    4.40 
20.  16.  10 
26.    4.  3o 
28.  16.  10: 

30-260 
29-656 
29-815 
29  -557 
30-024 
29  -953 
00-413 
28-897 
28-656 

June 

21.  10.  10 
24.  10.40 
29.    9.  10 
3 1 .  12.35 
3.  17.  i5 
5.    6.    0 
7.  20.  3o 

11.  I.    0 

12.  23.    0 

29-780 
29-565 
50-164 
3o  -173 
29-580 
29-655 
29-711 
29-867 
29-824 

June 

23.  i5.  20 
25.    0.    0 
5o.    4.  55 

5.  5.  5o 
4.    3.    0 

6.  13.45 
8.  25.  40 

12.    0.  10 
14.    7-3o 

29-294 
29-149 
3o  -054 
29-494 
29-512 
29-019 
29-258 
29-618 
29-588 

March 

4.18.55 
6.13.45 
8.21    10 

12.  21.  10 
l5.  21.  10 

22.   l3.     0 
24.  21.00 

37.21.  i5 

29-616 
3o  -090 
30-193 
30-421 
30-475 
30-104 

29  -609 

30  -040 

March            5.11.15 
7.    6.    0 
9.  16.  20 
14.    5.  20: 
21.    8.00 

24.  7.30 

25.  18.    0 
3o.  1 5.  20 

29-404 
30-025 
3o  -100 
3o-i85 
29-496 
29-420 
78-789 
29  -342 

July 

:6.    0.  20 
20.  10.    5 

25.20.     0 

25.11.55 
28.  10.  45 

2     10.25 
10.      9.  20 
12.   11.      0 

5o  -044 
29  -770 
29-8:0 
29-919 
5o  -oi5 
29-962 
29-608 
29  -809 

July 

iS.    4.25 
22.    6.    5 
24.  14.  10 
26.    4.55 
I.    6.25 
6.    5.5o 
11.    9.    0 
i5.    2.    0 

29  -433 
29  -526 
29-743 
29781 
29-895 
29-160 
29  -220 
29-299 

April 

4.  10.  3o 
7.  19.30 
1 5.  21.  45 
18.11.45 
20.  11.50 
24.    3.40 

29  -932 
30-181 
29  -600 
29  -906 
30-123 
29-377 

April              5.     I.  40 
i3.  10.  25 
17.    5.00 
19.17.35 

22.  20.    0 

29-877 

28  -867 

29  -i63 
29  -705 

29  -070 

August 

17.  c.  5o: 

19.  22.  10: 

26.  18.00 

3o.  21.45 
4.    9.40 
10.    0.  10 

29-696 
5o  -ol5 
30-298 
3o  - 1 3o 
00  -105 
3o  -090 

August 

17.  i3.  3o 
22.  20.  l5 
,3o.    3.  3o 
2.    6.35 
6.    6.3o 

29-617 

29  '427 
29-872 
29-850 
29  -912 

AT  THE  Royal  Observatorv,  Gkkenwich,  in  the  Year  1882. 


(Iv) 


HiGEiEST  aud  Lowest  Ueaiun.is  of  tlic  K.viiomutkr,  reduced  to  32°  Falireahoit,  an 

extracted  from  the  Photogkaphic 

KiscORDS — continued. 

MAXIMA. 

MINIMA. 

I 

MAXIMA. 

MINIMA. 

Approximate  Greenwich 

Approximate  Greenwich 

Approximate  Greenwich 

Approximate  Greenwich 

Mean  Solar  Time,        1     Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Heading. 

.882.                  1 

1882. 

1882. 

d         h        lU 

i„. 

d      h      m 

in. 

d       h      m 

iu. 

d      h      m 

i„. 

August          12.  17.55 

29-585 

November     3.  i5.  25 

29-424 

Augiiit         i3.  20.    o 

29  706 

November      4.  i5.  3o 

29-846 

1 5.  17.  20 

29  -363 

5.    6.40 

29  -654 

i8.    g.    0 

29  -830 

5.  21.  10 

29-965 

19.    0.    0 

29-755 

6.  i5.  10 

29  -468 

19.22.    0 

29-853 

6.  22.  40 

29-698 

21.    3.    0 

29  -547 

8.  17.  20 

29-012 

21.  21.    0 

29  -669 

9.  21.50 

29 -515 

22.21.    0 

29  -io3 

10.  10.  10 

29-329 

24.    9.    0 

29-468 

1 1.  22.    0 

29  -926 

25.    3.    0 

29-174 

i5.  18.40 

28  -920 

27.    S.    0 

29-624 

.7.20.55 

29  -865 

29.    0.    0 

29  -236 

19.  17.  20 

29-104 

3o.  12.  i5 

29  -940 

21.    5.35 

29  -692 

.September     i.  19.  i5 

29  -340 

22.    3.  i5 

29-321 

.September     4.    9.  10 

3o  -058 

22.  21.40 

29-414 

5.  12.    0 

29  -960 

23.  15.55 

29  -030 

8.  10.  25 

00 -223 

24.    9.50 

29  -256 

II.  17.    0 

29  -435 

25.  10.35 

29-115 

12.  20.30 

29 -515 

26.  22.  5o 

29-684 

14.     I.  10 

29  -430 

27.  6.45 

29  -609 

17.  20.  55 

29-854 

28.    7.3o 

3o  -006 

19.  17.  00 

29  -489 

28. 20. 3o: 

29  -530 

23.  II.     0 

29-871 

3o.    6.35 

29  -962 

26.  17.  5o 

29  -052 

December      i.    3.    0 

29-747 

28.  2.20 

29  -532 

December      1.  23.  10 

29  -93s 

28.  19.  20 

29  -092 

3.16.30 

28-8-4 

29.23.25 

29-768 

4.    6.25 

28  -945 

October          i.    5.    0 

29  -592 

4.  19.    0 

28-883 

October         4.  10.  55 

30  -334 

5.21.     0 

29  -046 

6.  16.  10 

29-865 

7.  12.30 

28  -935 

8.  19.55 

29-989 

10.22.    5 

29  -604 

n.  15.35 

29  -306 

' 

12.  17.  20 

29-351 

14.    6.    0 

29  -840 

■  5.  .4.  .5 

29  -746 

16.    7.45: 

29-415 

17.  19.    0 

29-465 

17.22.    0 

29  -971 

19.  21.  5o 

3o-i55 

19.  i3.  i5 

29  -536 

22.  i3.    0 

29  -234 

20.   6.  10 

29  -672 

24.    4.    0 

29-716 

21.  17.  3o 

28  -952 

25.19.    5 

29  -i55 

23.  10.55 

29-420 

26.    7.55 

29  -459 

24.    0.    0 

28  -610 

26.  18.40 

29-345 

25.    9.20 

29-416 

28.    6.  i5 

29-622 

27.    1.10 

29-201 

29.    5.3o 

29  -36o 

29.  i3.5o 

29-785 

29.  18.45 

29  -567 

3o.    7.55 

29  -535 

3o.    i.3o 

29  -420 

3o.  22.  40 

29-887 

3o.  15.40 

29-762 

November      i .    5.  3o 

29-270 

3i.    5.    0 

29-610 

November      i.2i.3o 

29  -678 

2.    7.25 

29  -58o 

2.  22.  40 

29-720 

The  readings  in  the  above  table  are  accurate,  but  the  times  an. 

occasionally  liable  to  uncertainty,  as  the  I 

arometer  will  sometimes  remain  at   its  t 

xtren.e 

reading  without  sensible  change  for  a  considerable  interval 

of  time.     In  such  eases  the  time'  given  is 

the  middle  of  the  stationary  period,  the  sj 

mbol  : 

denoting  that  the  reading  has  been  sensibly  the  .same  throi 

gh  a  period  of  more  than  one  hour.     Th 

reading  at  March  25".  iS*-.  o".  has  been  i 

ifen-e.l 

from  comparison  with  the  Kew  register  on   account  of  loss 

of  photographic  register  fiom  16".  to  ^^^ 

,  and  the  readings  from  August  18  to  .\u 

2;ust  i.) 

are  taken  from  the  eye-observations,  on  account  of  tempora 

ry  iutemiption  of  the  photographic  registra 

ion. 

(Ivi) 


Absolute  ^Maxiha  and  Minima  Barometer  Readincs,  and  Monthly  Meteorological  Means, 


Absolvtf.  Maxima  a\d  Minima  Readings  of  the  Bauometeu  for  each  Month  in  the  Y 
[Extracted  from  the  preceding  Table.] 


EAR     Ihbl. 


January ' 

i 
February I 

March 

April 

May 

June 

July I 

August ! 

September 

October 

November 

December 


Beadings  of  the  Barometer. 


00790 
3o  -655 

3o  "475 
3o  -181 
3o  -306 
3o-044 
30*298 
3oMo5 

30-223 

3o  -So^ 
3o  -006 

30  'IDO 


29  -009 

28  -656 
28789 
28-820 
29-149 
29-258 

29  -160 
29-103 

29  -052 

28-610 

28  -920 

28-874 


Bange  of  Beading 
in  each  Month. 


The  highest  reading  in  the  year  was  30'°-  790  on  Jaiuiary 


The  lowest  readies  in  the  vear  was 


)io  on  October  24. 


The  range  of  reading  in  the  year  was  ; 


AT   THK    ROVAL    OliSERVATOKY,    GREENWICn,    IN    THE    YeAR    1882. 


(Ivii) 


Monthly  Uksui.ts  of  Meteorological  Elements  for  the  Yeah 


IS82, 
Month. 

Mean  Reading 

Temperature  op  the 

Air. 

Mea 

ture 
tion. 

Mean           Mean 

ture  ol  the  (Saturation 
Dew  Point.     =  100.) 

of  the 
Barometer. 

Highest. 

Lowest. 

Kange  in 

the 

Month. 

Mean  of  all 

the 

Highest. 

Mean  of  all 

the 

Lowest. 

Mean  of 
the  Daily 
Ranges. 

Monthly 
Mean. 

Excess  of 
Mean  above 
Average  of 

Temper 

of 

Evapora 

January   .  . 

ill. 
3o-i8o 

52-9 

25-4 

27-5 

• 
44-4 

35-3 

9-1 

40-5 

+    1-8 

39-2 

37-6 

89-6 

February. . 

3o-o6o 

55-4 

24-8 

3o-6 

47-7          36-2 

11  -5 

42-0 

+   2-3 

40-4 

38-5 

88-3 

March  .... 

29-83+ 

65-0 

28-8 

36-2 

55-1          37-6 

17-5 

46-2 

+  4-6     !       ^3-7 

40-9 

82-2 

April 

29-605 

65-7 

3i-8 

33-9 

57-6     i     39-8 

»7"9 

48-0 

+   0-5     !       +5-3 

42-4 

81-5 

^i-^y 

29-873 

76-5 

04-5 

42-0 

66-2     !     44-2 

22-0 

54-5 

+    1-4     1       5o-5 

46-7 

75-5 

June 

29-732 

74"' 

40-9 

33-2 

66-3     i     48-9 

>7-4 

56-7 

-  3-1     '       53-3 

5o-2 

79*4 

-T^.iy 

29-697 

78-7 

+5-7 

33-0 

7. -I     1     52-5 

18-6 

60-5 

-   2-3     i       56-4 

53-0 

77-2 

August  .  . . 

29'7+2 

81-0 

++•0 

37-0 

70-5     j     5i-7 

18-8     1     59-9 

-    1-9     1       56-3 

53-1 

78-0 

September . 

29-687 

7I-I 

36-7 

34-4 

64-0          46-6 

•7'4 

54-6 

—  2-9           52- 

0 

49-5 

83-3 

October . . . 

29  660 

7I-I 

3o-6 

40-5 

57-7     1     44-7 

12-9 

5i-o 

o-o     !       49- 

4 

47-7 

88-9 

November  . 

29-521 

6o-i 

24-4 

35-7 

48-7          38-+ 

10-3 

43-8 

+  I-l       +1- 

7 

39-2 

84-0 

December  . 

29-492 

56-9 

22-2 

34-7 

44-0         35-5 

8-4 

40-2 

—  0-6           09- 

' 

37-7 

91  -0 

Means  .... 

29-767 

High«.. 
81-0 

Lowest. 
22-2 

Amioal  Buse 

58-8 

57-8     '     42-6 

i5-2 

49-8 

+   °''            47- 

3 

44'7 

83-3 

1882, 
Month. 

Mean 

Elastic 

Force 

of 

Vapour. 

Mean 
Weight 

of 
Vapour 

Cubic 

Foot 
of 
Air. 

Mean 
Weight 

of  a 
Cubic 

Foot 
of  Air. 

Mean 
Amount 

of 
Ozone. 

Mean 

Amount 

of 

Cloud. 
(0-  10.) 

Rain. 

Wind. 

Number 

of 
Rainy 
Days. 

Amount 
collected 
in  Gauge 
No.  6 
whose 
receiving 
Surface  is 
S  Inches 
above  the 
Ground. 

From  Osier's  Anemometer. 

From 
Robin- 

Anemo- 

Number  of  Hours  of  Prevalence  of  each  Wind, 

referred  to 

different  Points  of  Azimuth. 

SI 

1^ 

Mean  Dail  J 
Pressure 

the  Square 
Foot. 

|«3 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. 

January.  . . 

0-220 

grs. 

2-6 

grs. 
559 

2-6 

8 

2 

10 

in. 

1-352 

h 

8 

h 
17 

h 
32 

h 
99 

h 

109 

h 

3+5 

h 

5o 

h 
12 

h 

72 

lbs. 

0-55 

miles. 

265 

February . . 

0-233 

2-7 

555 

3-2 

8 

0 

9 

I -153 

33 

39 

46 

63 

io5 

188 

60 

54 

84 

0-46 

289 

Marcli  .... 

0-256 

3-0 

546 

3-9 

5 

6 

II 

I -144 

44 

20 

II 

'4 

5o 

4.3 

88 

5+ 

5o 

0-88 

348 

April 

0-271 

3-1 

540 

7-5 

6 

4 

i3 

2-403 

5i 

no 

100 

66 

io5 

i58 

94 

33 

3 

0-70* 

354 

May 

0-319 

3-6 

538 

5-4 

5 

5 

11 

1-367 

57 

170 

108 

43 

no 

189 

28 

16 

23 

o-3o 

268 

June 

0-364 

4'« 

532 

6-5 

8 

I 

•9 

2-356 

26 

62 

34 

38 

10+ 

257 

127 

55 

■7 

0-38 

325 

July 

0-403 

4-5 

528 

6-9 

6 

5 

•9 

2-451 

35 

41 

i5 

38 

143 

369 

61 

33 

9 

0-27* 

290 

August  . . . 

0-404 

4-5 

529 

4-2 

7 

0 

i5 

1-159 

49 

48 

5o 

32 

61 

238 

147 

112 

7 

0-36* 

3o3 

September. 

0-355 

4-0 

534 

2-7 

6 

9 

14 

2-405 

i3o 

"9 

53 

57 

72 

181 

02 

37 

J9 

0-32 

228 

October  .  .  . 

0-33I 

•3"7 

537 

3-4 

7 

6 

23 

5-421 

68 

ii5 

69 

93 

120 

176 

53 

23 

27 

0-65 

269 

Xovember  . 

0-239 

2-8 

543 

4-0 

6 

5 

19 

2-199  1    79 

38 

28 

24 

48 

3o8 

124 

63 

8 

1-60 

449 

December  . 

0-226  ;     2-6 

547 

2- 1 

8 

2 

'7 

i-77«   1    44 

54 

68 

io5 

69 

225 

92 

40 

44 

0-56 

288 

Sums ;        ..              .. 

..  j  .. 

180 

25i8i     624 

833 

6.4 

672 

1096 

3047 

976   535 

363 

Means  .... 

0-302   ;     3-4 

541 

4'4 

r. 

1 

11           !         -       1     -  X 
..    i    ..      ..      ..    ;    0-09        006 

The  greatest  recorded  pre 
The  greatest  recorded  dail 
The  least  recorded  daily  h 

sure  of  the  wind  on  the  square  foo 
Y  horizontal  movement  of  the  air 
orizontal  movement  of  the  air 

in  the  year  was  49-5  lbs.  on  April  29. 

„     758  miles  on  November  4. 
„              „    30  miles  on  December  11. 

•  The  mean  daily  pressures  of  the  wind  for  April,  July,  and  August  are  derived  from  the  1 
GbEENWICH    jNIiGXETICAL    AND   METEOROLOGICAL    ObSERV-VTIONS,  1882. 


ilts  for  25,  26, 


(Ivili) 


Hourly  Photographic  Values  of  Meteorological  Elements, 


JIoNTHLT  Mean  Beading  of  the  Barometer  at  every  Hou 

R  of  the  Day,  as  deduced  from  the  Photographic  Eecords. 

Hour. 
Greenwich 
Meaa  Solar 

1882. 

Yearly 
Means. 

j 

Time  (Civil 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November.' 

December. 

Midnight 

30-I75 

30-097 

in. 

29-825 

29-617 

29-878 

29735 

in. 

29-697 

29-906 

29-695 

29-668 

29-509 

29-499 

29775 

1  \  a.m. 

30-170 

30-093 

29-822 

29-613 

29-871 

29-732 

29-692 

29-899 

29-691 

29-666 

29-50". 

29-492 

29-770 

2        „ 

30-171 

30-087 

29-818 

29-608 

29-860 

29-726 

29-688 

29-890 

29-684 

29-662 

29-496 

29-492 

29-766 

3     „ 

3o-«68 

30-078 

29-811 

29-605 

29-860 

29724 

29-684 

29-882 

29-679 

29-606 

29-490 

29-488 

29-760 

4      » 

3o-i59 

30-072 

29-810 

29-602 

29-859 

29-724 

29-688 

29-879 

29-674 

29-657 

29-490 

29-486 

29-758 

3o-i56 

30-070 

29-812 

29-602 

29-863 

29727 

29-693 

29-877 

29-675 

29-655 

29'494 

29-482 

29-759 

6     ", 

3o-i59 

30-067 

29-815 

29-607 

29-868 

29-731 

29-699 

29-S80 

29-679 

29-606 

29-499 

29-482 

29-762 

7     » 

3o-i65 

3o-o68 

29-829 

29-611 

29-874 

29735 

29-707 

29-884 

29-682 

29-662 

29-009 

29-486 

29-768 

8      " 

30-175 

30-071 

29-842 

29-614 

29-878 

29-742 

29-711 

29-890 

29-687 

29-665 

29-524 

29-492 

29774 

9     » 

3o-i85 

30-073 

29-851 

29-618 

29-879 

29-743 

29-710 

29-888 

29-692. 

29-664 

29-535 

29-502 

29778 

lo     „ 

30-195 

30-076 

29-856 

29-618 

29-879 

29742 

29-710 

29-888 

29-692 

29-662 

29-542 

29-508 

29-781 

30-196 

30-077 

29-856 

29-615 

29-876 

29743 

29-708 

29-882 

29-690 

29-657 

29-545 

29-504 

2q-779 

Noon 

3o-i86 

3o-o6q 

29-854 

29-608 

29-870 

29741 

29-705 

29-879 

29-690 

29-650 

29-042 

29-490 

29774 

i"".  p.m. 

30-176 

3o-o56 

29-8+5 

29-602 

29-869 

29-738 

29-701 

29-875 

29-685 

29-65o 

29-538 

29-487 

29-768 

2        .. 

30-171 

30-045 

29-835 

29-594 

29-866 

29-734 

29-697 

29-872 

29-682 

29-652 

29-532 

29-483 

29-764 

30-.73 

30-037 

29-829 

29-586 

29-86. 

29-732 

29-691 

29-868 

29-679 

29-65. 

29-532 

29-484 

29-760 

4      " 

30-175 

3o-o33 

29-825 

29-580 

29-859 

29-726 

29-687 

29-864 

29-677 

29-652 

29-532 

29-489 

29-759 

5     „ 

3o- 1 79 

3o-o35 

29-826 

29-583 

29-861 

29724 

29-683 

29-860 

29-680 

29-657 

29-53+ 

29-488 

29-759 

6     „ 

3o-i87 

30-040 

29-833 

29-585 

29-865 

29-722 

29-685 

2q-86l 

29-686 

29-663 

29-535 

29-490 

29-763 

7      V 

30-194 

30-041 

29-840 

29-595 

29-872 

29-726 

29-688 

29-865 

29-693 

29-664 

29-53. 

29-492 

29-767 

8      ,' 

3o-2oo 

30-040 

29-844 

29-604 

29-884 

29-728 

29-694 

29-871 

29-697 

29-668 

29-528 

29-494 

29771 

9     " 

30-202 

3o-o38 

29-847 

29-610 

29-893 

29-733 

29-702 

29-875 

29-700 

29-669 

29-525 

29-496 

29774 

lo      „ 

3o-2o3 

3o-o36 

29-850 

29-614 

29-896 

29-732 

29-705 

29-879 

29-699 

29-671 

29-5.8 

29-495 

29-775 

II      „ 

3o-207 

3o-o36 

29-850 

29-617 

29-899 

29-732 

29-706 

29-880 

29-698 

29-671 

29-5.8 

29-495 

29-776 

Means 

3o-i8o 

3o-o6o 

29-834 

29-605 

29-873 

29-732 

29-697 

29-879 

29-687 

29-660 

29-52. 

29-492 

29-768 

of  Days    [ 

3i 

28 

3i 

So 

3i 

3o 

3i 

.8 

3o 

3o 

3i 

employedj 

MONTHL 

r  Mean  1 

'emperati 

-RE  of  the 

Air  at  every  Hour  of  the  D 

vv,  as  deduced  from 

the  Photographic 

Records 

Hour. 
Greenwich 
Mean  Solar 

1882. 

Yearly 
Means. 

Time  (Civil 
reckoning). 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

Midnight 

39-5 

40-4 

4I-0 

43-9 

4§-5 

52-5 

55-6 

56-. 

5l-2 

n'l 

4l-o 

39-5 

^h 

i''.  a.m. 

39-3 

40-0 

42-6 

43-7 

48-1 

52-2 

55-2 

55-4 

5o-8 

48-8 

42-8 

39-2 

46-5 

2       „ 

sh 

40-1 

42-5 

43-6 

47'4 

5.-7 

54-9 

54-9 

5o-2 

48-6 

42-7 

39-2 

46-3 

3      „ 

39-2 

40-0 

42-1 

43-3 

47-1 

5i-3 

54-4 

547 

49'9 

+8-4 

42-8 

39-2 

46-0 

4      » 

39-2 

39-8 

41-9 

43-1 

46'9 

5i-i 

54-3 

54-4 

497 

48-2 

42-8 

39-0 

45-9 

5      „ 

3q-I 

39-8 

41-6 

42-8 

47-3 

5i-6 

54-5 

54-6 

49-5 

47-9 

42-. 

39-0 

45-8 

6      „ 

39-2 

39-9 

41-3 

43-2 

49-3 

53-0 

55-8 

55-1 

49'8 

47-8 

41-8 

39-. 

46-3 

7      " 

39-2 

39-9 

41-1 

45-1 

52-1 

55-1 

57-6 

56-9 

5o-8 

48-2 

417 

39-3 

47-3 

8      ,, 

39-2 

40-3 

42-8 

47-5 

55-3 

57-0 

597 

58-8 

52-8 

49-1 

+.-8 

39-3 

4S-6 

9      >. 

lO       „ 

3^-8 
40-8 

41-0 
42-2 

45-7 
47'9 

49-8 
51-3 

58-0 
59-2 

58-8 
60-0 

6.-8 
63-3 

60-q 
62-5 

55-7 
577 

5o-8 
53-3 

42-6 
44-1 

39-4 
39-9 

5o-4 
5.-8 

II      » 

41  "4 

43-4 

49"9 

52-4 

6.-5 

60-8 

65-. 

63-7 

59-2 

54-5 

45-8 

4.-0 

53-2 

Noon 

42-4 

447 

5i-7 

53-6 

62-9 

61-3 

65-9 

647 

60-. 

55-4 

46-4 

4.-6 

54-2 

i''.  p.m. 

42-9 

45-0 

52-6 

54-1 

63-4 

6. -4 

66-6 

65-9 

6o-7 

55-3 

47-1 

42-. 

5+-8 

2       » 

43-2 

J5-6 

52-9 

54-2 

63-3 

62-2 

67-0 

66-0 

60-8 

55-4 

H'l 

42-2 

55-0 

3      „ 

43-0 

45-6 

52-8 

54-3 

63-4 

62-2 

67-2 

66-4 

6o-5 

54-7 

46-6 

4.-8 

54-9 

4      >> 

42-4 

45-1 

52-0 

53-2 

62-9 

61-8 

66-5 

66-0 

59-8 

53-9 

45-3 

4.-. 

54-2 

417 

44' I 

5o-7 

52-2 

6.-9 

60-8 

65-6 

64-9 

58-5 

52-8 

447 

40-5 

53-2 

6      !i 

411 

43-0 

48-8 

5o-3 

59-4 

59-7 

63-9 

63-3 

56-5 

5i-8 

44-3 

40-4 

51-9 

7      " 

40-7 

42-4 

47-3 

48-4 

56-8 

57'9 

62-0 

61-4 

547 

5i-o 

44-0 

40-4 

5o-6 

8      „ 

40-4 

41-8 

46-0 

46-9 

53-7 

56-. 

59-6 

.     59-5 

53-7 

5o-4 

43-5 

40-2 

49-3 

9      " 

40-1 

41-5 

44-8 

45-6 

5.-9 

54-9 

07-9 

58-3 

53-0 

5o-o 

43-3 

40-2 

48-5 

lO       „ 

39-9 

41-1 

44-0 

44-8 

5o-7 

54-0 

57-0 

57-4 

52-6 

49-5 

43-1 

40-3 

47-9 

■  I      » 

397 

40-9 

43-4 

_44;3_ 

49-6 

53-2 

56-4 

56-5 

5i-8 

49-3 

42-6 

40-1 

47-3 

Means 

1      40-5 

42-0 

46-2 

48-0 

55-0 

56-7 

60-3 

59-9 

5+-6 

5.-0 

~T3-8 
3o 

40-2 

49'9 

IE.} 

3i 

28 

31 

3o 

24 

3o 

01 

ol 

00 

3. 

AT  THE  Royal  Observatokt,  Greexwich,  in  the  Year  1SS2. 


lix) 


^MoNTiiLV  jMean  Temperatuue 

of  EVAPOUATIOX  at 

every  Ho 

CR  of  the  Day,  as  deduced  from  the  PnoTOGRAPmc  Records. 

Cr?enwich 

1882. 

Yearly 

Mean  Solar 
Time  (Civil 
reckoning). 

Januarj-. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

Means. 

Midnight 

3§-5 

39-3 

4°-9 

42-5 

47-1 

5i-i 

5l-2 

54-4 

sS-i 

48-3 

4^3 

38-5 

45-6 

lO.a.m. 

38-3 

39-0 

41-6 

42-2 

47 -o 

5ro 

53-9 

54-0 

49-8 

47-9 

41-2 

38-4 

45-4 

2       „ 

38-3 

39-0 

417 

42-3 

46-5 

5o7 

53-6 

537 

49-3 

477 

411 

38-4 

45-2 

3     „ 

38-3 

39-0 

+  .•3 

41-9 

46-4 

5o-4 

53-4 

53-4 

48-9 

47-5 

41-2 

38-3 

45-0 

4     » 

38-3 

38-q 

411 

417 

46-3 

5o-2 

53-1 

53-2 

48-8 

47-4 

41-2 

38-0 

44-9 

5     „ 

38-2 

38-8 

40-9 

41-6 

46-8 

507 

53-4 

53-2 

48-6 

47-2 

40' 6 

38-1 

44-8 

6     „ 

38-2 

38-9 

40-5 

42-0 

48-3 

517 

04-1 

537 

487 

47-1 

40-3 

38-2 

45-1 

7     » 

38-2 

38-9 

40-3 

43-3 

5o-2 

53-0 

55-2 

34'9 

49-4 

47-3 

40-2 

38-4 

45-8 

8     „ 

38-3 

39-3 

41-5 

45-3 

5r8 

53-9 

56-5 

55-8 

00-9 

48-0 

40-2 

38-4 

467 

9     " 

38-7 

39-8 

43-5 

467 

52-9 

54-8 

57-4 

56-8 

53-0 

49-4 

40-8 

38-5 

477 

lO      „ 

39-4 

407 

44"9 

47-6 

53-6 

55-2 

58-2 

57-6 

54-2 

5i-o 

41-8 

i'^'°o 

48-6 

II     » 

40-0 

41-4 

40-8 

48-1 

547 

55-5 

58-q 

58-1 

04-8 

5.7 

42-8 

39-8 

49-3 

Noon 

40-6 

42-2 

46-8 

48-9 

55-2 

557 

59-2 

58-8 

55-1 

52-1 

43-2 

40-2 

49-8 

I ''.p.m. 

40-9 

42-5 

47-4 

49-4 

55-2 

55-6 

59'4 

59-2 

55-3 

52-0 

437 

40-4 

5o-i 

2       „ 

41-0 

42-8 

47-4 

49-5 

54-9 

56-0 

59-6 

59-4 

55-3 

52-0 

+^■7 

40-6 

5o-2 

3     „ 

40-8 

42  "9 

47-6 

497 

55-3 

56-1 

397 

59-5 

55-2 

5i-6 

43-3 

40-3 

5o-2 

4    » 

40-6 

42-5 

47-2 

49-2 

547 

55-6 

59-3 

59-3 

54-9 

5i-i 

427 

39-9 

497 

5    „ 

40-1 

42-0 

46-4 

48-3 

54-3 

55-1 

58-9 

58-9 

54-3 

507 

42-4 

39-4 

^t'l 

6    „ 

397 

41-3 

45-4 

47-1 

53-3 

54-6 

58-1 

58-2 

53-4 

5o*o 

42-2 

39-4 

48-6 

7    J. 

39-4 

40"9 

44-5 

40-8 

517 

53-9 

57-1 

57-2 

52-4 

49-6 

41-9 

39-4 

47-8 

8     „ 

39-1 

40-0 

43-8 

44-5 

5o-2 

53-1 

55-9 

56-2 

5i-9 

49-3 

41-6 

39-3 

47-1 

9     »' 

39-0 

40-1 

43-2 

437 

49-2 

52-5 

55-2 

55-6 

5i-5 

49-0 

41-4 

39-2 

46-6 

lo     „ 

38-8 

39-9 

427 

43-2 

48-4 

52-2 

54-8 

55-3 

5i-i 

48-6 

4.-3 

39-3 

46-3 

II     „ 

38-6 

39-8 

42-2 

42-9 

47-9 

517 

54-6 

547 

5o-5 

48-1 

41-0 

39'2 

45-9 

Means 

39-2 

40-4 

437 

45-3 

5o-9 

53-3 

56-4 

56-3 

52-0 

49-4 

417 

39-1 

47-3 

employed.) 

" 

3l 

28 

3i 

3o 

24 

3o 

.31 

3i 

00 

3i 

3o 

3i 

^h 

iXTIII-T  M 

EAX  TeMI 

ERATCKE 

of  the  Di 

W  POIXT 

at  every  t 

[our  of  tl 

e  Day,  as 

deduced 

by  Glaisher's  Tables  from  the 

corresp 

andiug  Ai 

K  and  Ev^ 

LPORATIO^ 

Temper. 

tTURES. 

Hour. 

188 

2. 

Yearly 

McanSolar 
Time  (Ciril 
reckoning). 

J,inuary. 

February. 

March. 

April. 

M.,-. 

June. 

July. 

August. 

September 

October. 

November. 

December. 

Means. 

^ 

Q 

^ 

^ 

0 

0 

0 

Midnight 

37-2 

37-9 

40-6 

4S-8 

45-6 

497 

52-9 

52-8 

49'° 

47-2 

39-3 

37-2 

^4-2 

ih.a.m. 

377 

40-4 

40-4 

45-8 

49-8 

52-6 

52-6 

48-8 

46-9 

39-3 

37-4 

44' I 

2       )) 

37-0 

37-6 

407 

407 

40-5 

497 

52-3 

52-5 

48-3 

467 

39-2 

37-4 

44-0 

3     „ 

5T7 

40-3 

40-2 

45-6 

49-5 

52-4 

52-1 

47-9 

46-5 

39-3 

37-1 

43-8 

4     " 

37-1 

377 

40-1 

40-0 

457 

49-3 

5l-q 

O2-0 

47-9 

46-5 

^^o 

067 

437 

5     „ 

37-0 

37-5 

40-0 

40-2 

46-2 

49-8 

52-3 

5i-8 

477 

46-4 

38-8 

36-9 

437 

6     „ 

36-9 

37-6 

39-5 

40-6 

47-2 

5=-4 

52-5 

52-3 

47-6 

46-3 

38-4 

37-0 

43-9 

7     » 

36-9 

37-6 

39-3 

41-2 

;8-3 

5i-o 

53-0 

53-1 

47-9 

46-3 

38-3 

37-2 

44-2 

8     „ 

37-1 

38-0 

39-9 

42-9 

48-5 

5i-o 

537 

53-1 

49-0 

46-8 

38-2 

37-2 

44-6 

9     " 

37-3 

38-3 

41-0 

43-4 

48-3 

5i-2 

53-6 

53-3 

00-5 

47-9 

387 

37-3 

45-1 

377 

38-9 

417 

43-8 

4«-6 

5i-o 

53-9 

53-4 

5i-o 

487 

39-1 

fr^ 

45-5 

1 1 

38-2 

39-0 

41-5 

437 

48-8 

5o-9 

53-8 

53-4 

5o-9 

49-0 

39-5 

38-3 

45-6 

Noon 

38-4 

39-3 

41-8 

44-3 

48-6 

5o-q 

537 

53-9 

507 

48-9 

39-6 

38-4 

457 

iKp-m. 

38-6 

39-6 

42-2 

44-8 

48-3 

5o-6 

53-6 

537 

5o-6 

48-8 

39-9 

38-3 

457 

2      „ 

38-4 

39-6 

41-9 

44-9 

47-8 

5o-6 

537 

54-0 

5o-5 

487 

39-9 

387 

4.57 

3 

38-2 

39-8 

42-4 

45-2 

48-5 

5o-8 

537 

53-9 

5o-6 

48-6 

39-6 

38-4 

45-8 

4     » 

38-4 

39-5 

42-3 

40-2 

477 

5o-3 

53-5 

53-8 

5o-6 

48-4 

397 

38-4 

45-6 

38-1 

S9-5 

41-9 

44-3 

47-8 

5o-2 

53-4 

53-9 

5o-5 

48-6 

397 

38-0 

45-5 

6    ',', 

37-9 

39-3 

417 

437 

47-9 

5o-i 

53-3 

53-9 

5o-5 

48-2 

397 

38-1 

45-4 

7     >. 

37-8 

39-1 

41-4 

43-0 

47 -o 

5o-3 

52-9 

53-6 

5o-2 

48-2 

39-4 

38-1 

43- 1 

8     „ 

37-5 

38-9 

41-3 

41-8 

46-8 

5o-3 

52-6 

53-3 

5o-2 

48-1 

39-4 

38-2 

44-9 

9    » 

37-6 

38-3 

41-4 

41-5 

46-0 

5o-2 

52-8 

53-2 

5o-o 

47'9 

39-1 

37-9 

447 

lO      „ 

37-4 

38-4 

4I-I 

41-4 

46-0 

•5o-4 

52-8 

53-4 

49-6 

477 

39-1 

38-0 

44-6 

II     „ 

37-2 

38-5 

40-8 

41-3 

46-1 

5o-2 

52-9 

53-1 

49-2 

46-8 

39-1 

38-0 

44'4 

Means 

37-6 

38-6 

+  '-° 

42-:s 

47-2 

5o-3 

53-1 

53-2 

49-6 

477 

39-2 

377 

44-8 

(Ix) 


HrMiDiTY,  SrxsHixE,  AXD  Earth  Temperature, 


Monthly  Mf^vx  Degree  of  Hcmidity  (Saturation  =  loo)  at  every  Hour  of  the  Day, 

as  deduced  by  Glaisiier's  Tables  from  the 

coiTospouding  Au:  and  Evaporation  Temperatcees. 

1882. 

Vearlv 

1 

Mean  Solar 

Means. 

reckoAing).         January. 

February. 

.March. 

April. 

May. 

June. 

July. 

August. 

September.    October. 

i 

November. 

December. 

Midnight 

92 

91        1        91 

89 

90 

9' 

9.                 89 

92                93 

86 

92 

91 

i''.  a.m. 

92 

92        I        92 

88 

92 

92 

qi                 91 

93                94 

87 

94 

qi 

2        „ 

92 

91        '        94 

qo 

94 

93 

9'       1       92 

94       1       94 

87 

94 

q2 

•3      „ 

93 

92       !       94 

8q 

95 

94       .       93       1       91 

93       1       94 

87 

93 

92 

+      " 

93 

93             94 

8q 

9b 

94       1       92       1       92 

94             94 

87 

92 

q3 

^      I. 

93 

92       j       90 

90 

96 

94             92              90 

94             93 

88 

93 

93 

6     „ 

92 

92       1       94 

qo 

q3 

91              89             91 

q2                qo 

8q 

93 

92 

7         J5 

92 

92       1       94 

87 

87 

87             85             87 

90               94 

8q 

93 

qo 

8      „ 

93 

q2               90 

85 

78 

80         82     ;     82 

87               92 

88 

93 

87 

9     " 

9» 

qo               84 

79 

7' 

76         75     j     76 

84                qo 

86 

93 

83 

lO       „ 

89 

88               80 

76 

68 

72          72     !     73 

79               84 

82 

q3 

80 

II      „ 

8q 

84               75 

75 

63 

69             ;             67                           70 

74       ,       81 

7P 

90 

76 

Noon 

86 

8. 

69 

71 

59 

69             65              68 

71              80 

78 

89 

74 

i^.  p.m. 

85 

81 

68 

70 

58 

68             63 

65 

69              79 

87 

73 

2           !. 

83 

80 

67 

7' 

58 

66             62 

66 

69              79 

77 

88 

72 

3      „ 

83 

81 

68 

7' 

59 

67             62 

6+ 

69              79 

78 

89 

72 

4     .. 

86 

81 

7° 

74 

57 

67       1       63 

65 

71              81 

81 

90 

74 

5      „ 

88 

83 

73 

75 

60 

68       1       65 

68 

75              86 

83 

9' 

7& 

6     „ 

89 

86 

77 

79 

66 

70       1       69 

72 

80              87 

84 

92 

79 

7      >' 

90 

88       ,       81 

82 

70 

76             73 

76 

85             90 

83 

92 

82 

8      „ 

9° 

90       1       85 

83 

77 

81    !    78 

81 

88              92 

85 

93 

85 

9      » 

9' 

8q               88 

86 

82 

84             83 

83 

89       ,       93 

85 

92 

87 

10       „ 

91 

91               90 

88 

85 

87              86              86 

90              94 

86 

92 

8q 

II      „ 

9' 

91               90 

89 

89 

90             88              88 

91               92 

93 

90 

Means  ....         90 

88       ;       83 

82 

77 

80             78              79 

84              89 

84 

92 

s+ 

Total  Amount  of 

Sunshine  register 

h\  in  each  Hour  of  the  Day  in  each  Month,  as  derived  from  the 

Records 

of  C.vmpbell's 

Self-registering  Instrument,  for  the  Year   i 

882. 

1882, 

Registered  Duration  of  Sunshine  in  the  Hour  ending 

Total 
registered 
Duration 

Correspond 

whSi't^ie 
Sun  was 

:     Mean 
1  Altitude 

of  the 

Month. 

E 

s 

s 

= 

g 

s 

S 

B 

a 

s 

s 

s 

2 

s 

shine  in 
each 

B 

M 

• 

^■ 

° 

^ 

Month. 

Horizon. 

•O 

•^ 

"• 

" 

" 

"5 

•0 

•^ 

h 

h 

h 

h          1         h          1 

h 

h 

h 

h 

h 

h 

h 

h 

b 

h 

h 

h 

0 

January . . 

.. 

0-2 

J-7 

'■- 

4-5 

3-0 

2'9 

1-8 

i5-8 

259-1 

iS 

February . 

..          2-9 

2-7 

4"7 

6-9 

5-3 

6-5 

6-1 

o-g 

36-0 

277'9 

j       26 

March...      .. 

o-i      5-1   'ii-5 

i3-5 

i5-5 

16-7 

5-8 

14-6  '14-7 

12'  I 

7-6 

0-7 

127-9 

366-9 

57 

April....     .. 

2-3 

9-5    ,3-o    ,2-2 

14-8 

14-4 

14-2 

4" ' 

14-2 

12-4 

II-6 

II-8 

6-4 

0-5 

i5i-4 

414-9 

I       48 

May 1  0-4. 

0-9 

i5'4    i6-6  ,i9-o 

.8-4 

20-3 

21-8 

1-6 

20  "O 

17-6 

.8-5 

i8-5 

14-0 

9"4 

0-4 

237-8 

482-1 

5; 

June  .    ..'  0-1 

5-1 

io'6  1  9'o      q'7 

3-6 

9'9 

9"7 

9-2 

9'9 

9"7 

9-5 

8-2 

8-1 

4-0 

o-| 

121-4 

494' 5 

62 

J"iy °-' 

6-6 

tl-O      12-2    ji4-3 

i6-o 

17-8 

17-5 

7-9 

17-8 

.7-3 

16-9 

14-1 

11-3 

3-8 

O-I 

i94'7 

496-8 

60 

August  . .  1    . . 

1  0 

6-6  '  7-2      8-4 

10-5 

9-5 

lo-o 

'•9 

12-4 

.2-7 

12-8 

II  "1 

io'3 

'•9 

,26-3 

449-1 

52 

September      .  . 

'•4 

7-2      9-7 

10-9      10-2 

9-2 

0-3 

II-7 

8-8 

9-4 

8-5 

2-1 

99"4 

376-9 

4' 

October 

0-9    2-9 

7-8      9-0 

10-9 

o-i 

8-9 

6-0 

2-7 

0-9 

6o-i 

328-7 

3o 

No\ember 

i"7 

7-7    |'2-2 

12-9 

o-i 

6-1 

4-8 

0-6 

56-1 

264-4 

20 

December 

•• 

i-g  j  4-2 

4-0 

4H 

2'9 

I  0-7 

•• 

•• 

I8-I 

242-7 

16 

The  hours  are  reckoned  from  apparent  noon. 

Tho  total  registered 

liiriition  of  sunshine 

during  tho  year  was  1245-0  hours  ;  the  corrcspc 

nding  aggregate  pe 

•iod  durin 

i  which  tl 

e  SiMi 

was  above  the 

liorizoii  was  44.')4' 

0  hours;  the  mean  proportion  for  tlie  year  (consta 

nt  sunshine  =  I )  w 

IS  therefoi 

e  0-280. 

"c?^'^  ^6iy  ?fvCx^K^>^. 


/v.'v. 


,k. 


<jJr  '^^  o^a  z^iHc^^y^t^  '-  ^<-7  j<^    '^'^^S  ■ 


AT   THE    ROVAI,    OnSERVATORV,    GREENWICH,    IN    THE    YeAR    1882. 


(Ixi) 


(I.)— Reading  of  a  TlierraomekT  wliosc  bulb  is  sunk  to  t.lio  depth  of  25-6  feet  (2+  Frcneli  feet)  below  the  surface  of  iho  soil,  at  Xoon 

on  every  Day  of  the  Year. 


1882. 

Days  of 
thoJIontli. 

January. 

February. 

M.-irch. 

April. 

May. 

June. 

July. 

August. 

October. 

November. 

December. 

u 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

, 

5I-98 

5.-3+ 

50-67 

49-98 

49-57 

49-47 

49-75 

5o  -33 

51-14 

5.  -94 

52-45 

52-53 

2 

5i  -qS 

5i  -30 

50-65 

49-97 

49-56 

49-47 

49-76 

50-38 

5i  -.7 

5i  -q5 

52-46 

52-53 

3 

5 1  -95 

01  -3o 

5o-63 

49-94 

49-06 

49-48 

49-78 

50-38 

51-19 

51-97 

02-47 

52-55 

4 

5i  -92 

5i  -25 

5o-58 

49-92 

49-34 

49  "48 

49-78 

50-41 

5i  -23 

5.  -99 

52  •4q 

52-55 

5 

5. -93 

5.-24 

5o-58 

49-90 

49-00 

49-49 

49-80 

50-44 

5.  -26 

52  -oo 

52  -5o 

52-52 

6 

5l-q3 

5i  -2. 

5o-55 

49-90 

49-54 

49-48 

49-82 

5o-45 

5i  -27 

52-03 

52-51 

52-5. 

7 

5. -87 

5.  -20 

50-54 

49-88 

49-54 

•49  -5o 

49-83 

50-44 

5i  -3i 

52-05 

52  -49 

52-49 

8 

5i  -87 

5. -17 

5o-53 

49-87 

49-52 

49  "So 

49-83 

5o-5i 

01  -28 

52  -07 

52 -5o 

52  -49 

q 

51-85 

5.  -.4 

5o-5o 

49-85 

49-52 

49-00 

49-86 

00  -52 

5i  -35 

52-12 

52 -5o 

52 -5o 

10 

51-83 

5i  -12 

00-47 

49-83 

49-01 

49-00 

49  -90 

5o  -55 

5i  -39 

52-12 

52-52 

52  -46 

II 

51-83 

5i-i. 

50-44 

49-81 

49-50 

49-50 

49-88 

5o  -57 

51-4. 

52-13 

52-51 

52-45 

12 

5i  -So 

5.  -.0 

50-41 

49-80 

49-51 

49-50 

49-92 

5o-62 

5.-43 

52-14 

52  -00 

52-45 

i3 

51-77 

5i  -08 

00 -38 

49-77 

49-00 

49-53 

49-94 

50-63 

51-45 

52-16 

52-53 

52-37 

•4 

5i  -75 

5i-o6 

50-36 

49-76 

49-50 

49-34 

49-96 

5o-66 

5. -47 

52-17 

52-53 

52-44 

i5 

51-73 

5.  -00 

50-34 

49-70 

49-48 

49-55 

49-97 

5o-68 

5.  -52 

52-19 

02  -04 

52-42 

16 

51-71 

5i  -00 

5o  -So 

49-74 

49-48 

49-55 

50-01 

5o-6q 

5.  -55 

52-18 

52-52 

52-43 

17 

51-67 

50-97 

5o-3o 

49-73 

49-48 

49-56 

5o-o3 

50-73 

5.-57 

52-22 

02  -55 

52-44 

18 

5i  -65 

50-96 

5o-27 

49-70 

49-48 

49-56 

5o*04 

50-75 

5i-6o 

52-24 

52-52 

52-42 

'9 

5i  -64 

5o-q3 

5o-26 

49-70 

49-48 

49-37 

5o-o6 

5o-79 

5.  -6. 

52-26 

52-56 

52-;. 

20 

5i  -63 

50-89 

50-24 

49-70 

49-47 

49  -60 

00  -07 

5o-8i 

51-65 

52-27 

52-56 

52-37 

21 

5i  -58 

50-89 

50-20 

49-68 

49-47 

49-60 

50-1O 

50-83 

5.-66 

52  -29 

52-55 

52  -38 

22 

51-57 

50-85 

So-. 7 

49-66 

49-48 

49-61 

5o-ii 

5o-85 

51-70 

52  -29 

52-58 

52-35 

23 

51-54 

50-82 

5o-i5 

49-66 

49-47 

49-63 

5o-i3 

50-87 

5.-71 

52 -30 

52 -60 

52-33 

24 

51-52 

5o-8o 

50-14 

49-64 

49-47 

49-64 

5o-i5 

5o-qi 

5i  -75 

52-32 

52-58 

52 -30 

25 

51-48 

50-77 

50-11 

49-62 

49-40 

49-66 

50-.7 

50-93 

51-77 

52-34 

52-58 

52-3. 

26 

5 1  -46 

50-76 

5o-o8 

49-60 

49-48 

49-66 

5o-2. 

5o  -96 

5.  -8. 

52-35 

52-57 

52-30 

27 

51-46 

50-73 

00-07 

49-60 

49-47 

49-67 

50-23 

50-98 

5.-83 

52  -35 

52  -56 

52-3. 

28 

51-45 

50-70 

5o-o6 

49  -39 

49-47 

49-7' 

50-25 

5i  -03 

5.-84 

52-36 

52-56 

52-28 

29 

51-43 

5o-o5 

49-07 

49-48 

49-72 

50-27 

5 1  -04 

51-86 

52-37 

52-57 

52-26 

3o 

5i-3q 

5o  -02 

49-58 

49-48 

49-72 

50-29 

5i  -08 

5i  -89 

02-42 

52-56 

52-23 

3i 

5i  -36 

49-99 

49-47 

50-32 

5i  -12 

5Z-43 

52-2. 

Means. 

5i  -69 

5.  -02 

5o-32 

4976 

49-50 

49-56 

5o-oi 

50-7. 

5.  -52 

52  -.9 

52-53 

52-41 

The  meat 

1  of  the  t-^ 

'elve  mon 

hly  value 

^  is  00° -93. 

(II.) — Heading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  12-8  feet  (12  French  feet)  below  the  surface  of  the  soil,  at  Noon 

on  every  Day  of  the  Year. 


1882.                                                                        1 

Days  of 

Januar,-. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

'  November. 

December. 

1 

0 

° 

° 

0 

0 

0 

0 

0 

0 

0 

5o  -4.0 

48-60 

47-38 

47 -5q 

48-33 

49-92 

5.-95 

54-12 

55-74 

55-80 

54-90 

52-09 

5o-32 

48-51 

47-37 

47 -oq 

48-39 

52-03 

54-22 

55-8. 

55-74 

54-84 

52 -oo 

5o-2i 

48-49 

47-35 

47-60 

48-41 

5o  -.0 

52-11 

54-22 

55-80 

55-70 

04-79 

52  -46 

5o-io 

48-40 

47-30 

47-60 

48-41 

00-18 

52-13 

5f-3i 

55-80 

55-65 

04-72 

52-37 

50-09 

48-37 

47-32 

47-60 

48-49 

50-26 

52  -20 

54  -40 

55-8. 

55-62 

54-67 

52-24 

6 

5o-oo 

48-30 

47-3. 

47-65 

48-50 

5o-3o 

52-24 

54-48 

55-81 

55-60 

54-58 

52 -.6 

7 

49-89 

48-28 

47-36 

47-67 

48-54 

50-4. 

52 -30 

54-53 

55-86 

55-59 

54-47 

52 -o3 

8 

49-83 

48-2. 

47-37 

47-68 

48-55 

5o  -48 

52  -38 

54-57 

55-88 

55-57 

54-42 

5i  -97 

(Ixii) 


Earth  Temperature, 


(n.) Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  ia-8  feet  (12  French  feet)  below  the  surface  of  the  soil,  at  Noon 

on  every  Day  of  the  Year — concluded. 


1882. 

Days  of 

Fubruarv. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Month. 

J 

0 

0 

o 

0 

0 

0 

0 

0 

° 

0 

» 

9 

4973 

48-17 

47-34 

47-69 

48  -58 

50-55 

52-47 

54-62 

55-87 

55-59 

54-32 

5i  -90 

10 

49-68 

48-11 

47-35 

47-70 

48-60 

5o-6i 

52-55 

54-67 

55-90 

55-51 

54-28 

51-77 

,, 

49  "61 

48-09 

47-32 

47  -73 

48 -69 

5o--o 

52-60 

54  -75 

55-88 

55-50 

54-20 

5i  -68 

12 

49-53 

48-00 

47-33 

47-76 

48-70 

5o-8o 

52  -70 

54-88 

55-83 

55-43 

54-10 

5i  -61 

i3 

49-48 

47 -q6 

47  -34 

47-78 

48-74 

50-88 

52  -76 

54-90 

55-86 

55-41 

04-11 

5i  -56 

•4 

49-40 

47-92 

47-37 

47-80 

48-78 

50-95 

52-88 

54-97 

55-83 

50-40 

54-03 

51-44 

i5 

49-36 

47-81 

47-34 

47-82 

48-82 

5l  -0! 

52  -90 

55-00 

55-91 

55-37 

53-98 

5i  -3i 

16 

49-30 

47  "79 

47-39 

47-85 

48 -87 

5i  -09 

53-00 

55-02 

55-93 

55-30 

53-90 

5i  -26 

17 

49-26 

47-77 

47-38 

47-90 

48-93 

51-10 

53-08 

55-09 

55-96 

55-31 

53-84 

5i-i8 

iS 

49-20 

47-70 

47-40 

47-90 

48-98 

51  -21 

53-14 

55-19 

5o-94 

55-29 

53-76 

5i-o8 

•9 

49-18 

47-61 

47-40 

47-95 

49 -oo 

5 1  -3o 

53-22 

55-24 

55-90 

55 -3o 

53-73 

50-95 

20 

49-11 

47-59 

47-40 

48-00 

49-10 

51-40 

53-28 

55-30 

55-93 

55-29 

53  -64 

50-82 

21 

49-08 

47-58 

47  -40 

48  -02 

49-18 

51-4. 

53-34 

55-31 

55-93 

55-27 

53-53 

50-75 

22 

49 -CD 

47-54 

47-40 

48-05 

49-23 

51-47 

53-40 

55-37 

55-92 

55-20 

53-53 

50-63 

23 

49-01 

47-50 

47  -42 

48-09 

49-30 

5 1  -53 

53-49 

55-40 

55-88 

55-20 

53-46 

50-52 

2+ 

48-98 

47-48 

47-48 

48-11 

49-37 

51-59 

53-53 

55-46 

55-89 

55-18 

53-33 

5o  -40 

25 

48-90 

47-47 

47-48 

48-13 

49-38 

51-63 

53 -60 

55-48 

55-88 

55-15 

53-24 

5o-38 

26 

48-88 

47-44 

47-48 

48-15 

49-49 

51-70 

53-68 

55-53 

55-87 

55-11 

53-10 

50-29 

27 

48-87 

47-40 

47  -^^0 

48-19 

49-58 

5,-7^ 

53-72 

55-57 

55-83 

55-08 

52-99 

50-23 

28 

48-8. 

47-39 

47-53 

48-26 

49  -64 

5i  -80 

53-82 

55-62 

55-80 

55-03 

52-88 

5o-i3 

29 

48-78 

47-53 

48-27 

49-72 

51-84 

53-93 

55-61 

55-76 

55-00 

52-83 

5o-oS 

3o 

48-70 

47-54 

48  -3o 

49-80 

5i  -89 

54-00 

55  -70 

55-75 

54-98 

52-72 

49-98 

01 

48-64 

47-56 

49-87 

54-05 

55-73 

54-94 

49-89 

Means  . 

49-40 

47-91 

47  -40 

47-88 

48-97 

50-99 

52  -98 

55-01 

55-86 

55-36 

53-90 

5i  -23 

The  meat 

1  of  the  t^K 

elve  mont 

hly  value. 

is  5i°-4i. 

(TIL) — Reading  of  .a  Thermometer  wliose  bulb  is  sunk  to  the  depth  of  6-4  feet  (6  French  feet)  below  the  surface  of  the  soil,  at  Noon 

on  everv  Dav  of  the  Year. 


1 

Days  of 
the  Month. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

47-32 

46  -02 

46-26 

47-69 

49-70 

53-77 

56 -06 

58-99 

59-36 

57-30 

54-11 

50-12 

2 

47-32 

46  -00 

46-35 

47-75 

49-69 

53-92 

56-21 

59-14 

59-31 

57-18 

54-08 

49-97 

3 

47-28 

46-02 

46-44 

47-80 

49-70 

54-. I 

56-38 

59-11 

59-25 

57-09 

53-96 

49-84 

4 

47-26 

45-96 

46-5. 

47-90 

49-69 

54-22 

56-43 

59-24 

59  -20 

57-06 

53-91 

49-68 

5 

47-29 

45-89 

46-59 

47-98 

49-78 

54-32 

56 -60 

59-36 

59-14 

57-03 

53-88 

49-48 

6 

47-29 

45-78 

46-59 

48-10 

49  "90 

54-40 

56-75 

59-40 

59-'9 

57-03 

53-83 

49-35 

7 

47-27 

45-65 

46-58 

48-19 

50-06 

54-56 

56-93 

59-48 

5g-i9 

57  -00 

53-77 

49-21 

8 

47-27 

45-53 

46  -58 

48-29 

50-19 

54-63 

57-08 

59-46 

59-21 

56-96 

53-71 

49-10 

9 

47-21 

45-43 

46-60 

48-36 

50-32 

54-70 

57-19 

59-50 

59-19 

56-93 

53-66 

48-96 

10 

47-20 

45-39 

46-61 

48-45 

5o-5o 

54-80 

57-28 

59  -53 

59-20 

56-85 

53-62 

48-73 

II 

47-18 

45-34 

46  -70 

48-54 

50-70 

54-89 

57-29 

59  -63 

5q-Il 

56-80 

53-50 

48-50 

12 

47 -.3 

45-29 

46-80 

48-63 

5o-8o 

54-91 

57-38 

59-69 

59-01 

56-77 

53-32 

48-35 

i3 

47-15 

45-27 

46-90 

48-70 

5o  -go 

54-93 

57-39 

59-78 

59-00 

56-77 

53-23 

48-17 

"4 

47-13 

45-28 

47-03 

48-78 

5i  -07 

54-94 

57-48 

69-80 

58-90 

56-76 

53-02 

47-9' 

i5 

47-20 

45-30 

47-10 

48-82 

5i  -22 

54-90 

57-50 

59-80 

58-89 

56-73 

62-71 

47-70 

AT  THE   EOYAL   OBSERVATORY,    GREENWICH,    IN   THE   YeAR   1882. 


(Ixiii) 


(ITL)- 


-Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  6'4  feet  (6  French  foet)  below  the  surface  of  the  soil,  at  Noon 
on  every  Day  of  the  Year — concluded. 


1882.                                                                          1 

Days  of 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Month 

.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16 

47-21 

45-36 

47-19 

48-90 

5 1  -40 

54-89. 

57-58 

59-82 

58-79 

56-66 

52  -56 

47-53 

«7 

47-23 

45-48 

47-21 

48-98 

51-58 

54-90 

57-69 

09-90 

58-63 

56-62 

52-32 

47-40 

18 

47-23 

45-57 

47-28 

49-00 

51-70 

54-80 

57-78 

09-99 

58-46 

56-55 

02  -04 

47-30 

19 

47-20 

45-62 

47-33 

49-05 

5i-8o 

54-83 

57-90 

60-00 

58-24 

56-45 

51-84 

47-26 

20 

47-17 

40-70 

47-39 

.49-10 

5 1  -go 

54-91 

58-01 

59-98 

58-19 

56-33 

01  -07 

47-24 

21 

47-08 

45-78 

47-40 

49  ■■3 

52  -00 

54-93 

58-12 

59-90 

58-08 

56-18 

5i  -29 

47-28 

22 

46-99 

45-82 

47-48 

49-19 

52-21 

54-99 

58-22 

09-89 

58-00 

50-94 

5i  -12 

47  -27 

23 

46-91 

45-82 

47-55 

49-28 

52-39 

55-10 

58-35 

59-83 

57-82 

55-8+ 

So  -92 

47-24 

24 

46-82 

45-90 

47-62 

49-38 

52-52 

55-29 

58-43 

59-83 

57-79 

55-75 

50-70 

47-20 

20 

46-70 

45-96 

47-60 

49-50 

52-62 

55 -28 

58-53 

59-79 

57-68 

55-56 

50-57 

47 -20 

26 

46-59 

46-00 

47-54 

49-58 

52  -go 

55-40 

58-66 

59-74 

57-60 

55  -40 

50-52 

47  -n 

27 

46-48 

46-06 

47-56 

49-67 

53 -og 

55 -So 

58-79 

59-67 

57-50 

55-25 

5o-52 

47-06 

28 

46-30 

46-11 

47-60 

49-72 

53-20 

55-63 

58-79 

59-6. 

57-42 

54-87 

50-+8 

47-00 

29 

46-18 

47-60 

49-70 

53-33 

55-77 

58-86 

59-49 

57-33 

54-40 

50-44 

47-02 

3o 

46-06 

47-60 

49-7° 

53-47 

55-88 

58-89 

09-49 

57-30 

5+ -42 

5o-3o 

47-16 

3l 

46-01 

47-61 

53-60 

58-92 

09-42 

54-21 

47-24 

Means. 

46-99 

45-69 

47-07 

48-80 

51-42 

54-87 

57-66 

59-62 

58-53 

56-28 

52-38 

48-08 

The  mea 

n  of  the  t 

velve  mon 

thly  values  is  52°- 28 

(IV.) — Reading  of  a  Thermometer  wli 


ik  to  the  depth  of  3  -  2  feet  (3  French  feet)  below  the  surface  of  the  soil,  at  Noon 
on  every  Day  of  the  Year. 


1882. 

Days  of 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Month. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

40-42 

42  -68 

45-08 

46-83 

48-72 

56 -qo 

59-08 

62  -10 

59-90 

56 -iS 

5o-8o 

45-55 

2 

43-53 

42  -46 

45-20 

46-98 

48 -go 

56-90 

59-25 

62-49 

39  •94 

56-48 

oi-io 

45-18 

3 

43-70 

42-00 

45-09 

47-13 

49-23 

57  -oo 

59-60 

62-45 

60-10 

56-74 

01  -29 

44  "74 

4 

44-02 

41  -70 

44-77 

47-46 

49-7' 

57-02 

60 -o3 

62  -40 

60-23 

56-77 

5i-5i 

44-64 

43-89 

41  -40 

44-48 

47-70 

50-37 

57-12 

60 -5o 

62-28 

60-33 

56-51 

51-75 

44-87 

6 

43-80 

41-05 

44-40 

47-85 

5o-68 

57-11 

60-52 

62-18 

60 -3q 

56-22 

51-86 

44-77 

7 

44-09 

41-10 

44-60 

47  -90 

5I-10 

57-20 

60-33 

62  -20 

60-32 

56-i6 

5i  -79 

44-48 

8 

44-10 

41-11 

44-69 

48-11 

5 1  -40 

57-2. 

60-00 

62  -40 

60 -25 

56 -20 

51-63 

43 -q3 

9 

43-80 

41-33 

45  -00 

48-29 

5i-6o 

57 -30 

09-90 

62-49 

60-10 

56-34 

01  -20 

43-52 

10 

44-00 

41-38 

45-38 

48-40 

5i  -68 

57-11 

59-81 

62-44 

60 -o3 

56-40 

50-88 

43-13 

n 

43-88 

41  -40 

45-79 

48-50 

5l-qo 

56 -80 

59-71 

62  -41 

59-88 

56-49 

50-OI 

42  -70 

12 

44-10 

41  -42 

46-00 

48-46 

02  -2  1 

56-42 

59-72 

62-45 

59-65 

56-54 

49-80 

42-30 

i3 

44-31 

41-89 

46-20 

48-49 

02-70 

56-18 

59-70 

62-46 

59-36 

56 -5o 

49-24 

41  -96 

14 

44-48 

42-29 

46-09 

48-60 

53 -n 

55-95 

59  -90 

62  -70 

58-78 

56-23 

48-74 

41  -80 

i5 

44-49 

42-78 

45-91 

48-70 

53-28 

55-80 

60-10 

62-74 

58-25 

56-19 

48-37 

41-81 

16 

44-38 

43-30 

46-00 

48-70 

53-31 

55-79 

60 -52 

62-71 

57-67 

55-83 

47 -9 « 

42  -10 

17 

44 -3o 

43-28 

46-09 

48-55 

53-22 

55-80 

60-78 

62-39 

07-50 

55-38 

47-39 

42-33 

18 

44-06 

43-31 

46-2. 

48-53 

53 -20 

55-98 

61  -00 

62-12 

57 -So 

55 -02 

46-98 

42-83 

19 

43-68 

43-53 

46-02 

48-60 

53 -50 

56-28 

61-23 

61  -qi 

37-44 

04-63 

46-49 

43-27 

20 

40-40 

43-50 

46-00 

48-71 

53-87 

56-42 

61  -3o 

61  -92 

57-30 

04-22 

46-24 

43-07 

(Ixiv) 


EiRTn  Temperature, 


(IV.) — ReaJing  of  a  Thermometer  whose  Inilb  is  sunk  to  the  depth  of  3-2  feet  (3  French  foot)  Vielcvr  the  surface  of  the  soil,  at  Noon 

on  every  Day  of  the  Year — concluded. 


1882. 

Days  of 
the  Month 

.January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

21 
22 
23 

'A 

26 
27 
28 

3i 

43-32 
43 -.3 
42-93 
42  -65 
42-30 

41-88 
4.-52 
41  -00 

41  -90 
42-31 

42  -60 

43-50 
43-58 
43-68 
43-81 
43-88 

44-10 
44-60 
44-90 

46-60 
46-69 
46-32 

45-92 
45-95 

46-09 
46-20 
46-09 
46-10 
46-40 
46-62 

49-01 

49-32 

49-72 
49-83 
49-86 

49-65 
49-33 
49-08 
48-90 
48-80 

54-25 
54-62 
55-10 
55-40 
55-42 

55-49 
55-4. 
55-72 
56-13 
56 -5o 
56-83 

0 

56 -61 
56-92 
57-20 
57-19 
57-39 

57-81 
58 -20 
58-47 
58 -80 
59  -00 

61  -40 

61  -56 
6i  -So 
61  -80 
61  -76 

61  -63 
61  -59 
6.-47 
61  -62 
61  -70 
6.-9. 

6.-82 
61  -80 

61  -5o 
6.  -32 

60-90 

60-70 
60-49 
60-43 
60-21 
60-17 
60-06 

57  -20 
57 -o. 
56-82 
56-70 
06-59 

56-70 
56-75 
56-70 
56-33 
56-2  1 

54-16 

54-02 
53-79 
53-49 
52  -90 

52-41 
5i  -90 
5i  -5i 

5 1  -00 
5o-8o 
50-69 

46-00 
45-88 
45-97 
46-58 
47-13 

47-20 
46-98 
46-09 
46-14 
45-75 

43-26 
43-38 
43-27 
43-10 

42-78 

42-70 
43-37 
44-11 
44-92 
45-47 
45-90 

Means. 

43-40 

42-68 

45-77 

48-33 

53-05 

57  -00 

60-68 

61  -83 

58-40 

54-76 

48-65 

43  -60 

The  rneai 

of  the  twelve  monthly  values 

is  5.-53. 

(V.) — Reading  of  a  Thermometer  whose  hull) 


sunk  to  the  depth  of  i  inch  below  the  surface  of  the  soil,  at  Noon  on  every  Day 
of  the  Year. 


1882. 

Days  of 

January. 

February. 

March. 

...„. 

.May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Month. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

44-0 

37-3 

46  -0 

48-0 

49-0 

58-3 

59-7 

65-2 

60-4 

58-8 

5o-6 

38 -0 

43-3 

35-0 

44-8 

49-0 

50-2 

59-6 

62-8 

66-4 

62-0 

57-2 

5o-7 

36-7 

44-9 

38-5 

42-3 

48-7 

52-3 

61-2 

65-3 

62-1 

61  -o 

55-7 

5i  -o 

40-6 

39-3 

35-1 

39-4 

48-3 

53-1 

60  -0 

64  -0 

6.  -8 

60  -9 

54-1 

52-1 

43-0 

5 

+3-7 

35-2 

44 -o 

48-0 

53-3 

59-5 

63-0 

63-3 

60-3 

04-0 

52-4 

09-8 

6 

46-1 

35-3 

45-0 

5o-2 

53-4 

58-2 

61 -3 

62-8 

59-2 

55-4 

5o-8 

39-3 

7 

42  -2 

39-2 

45-3 

48-4 

55-6 

60-0 

59-2 

65-4 

58-8 

55-4 

49  '' 

35-2 

8 

42-3 

39-4 

47-3 

49-2 

52-1 

oq  -o 

60  -0 

63-3 

58-3 

55-3 

46-7 

36-3 

9 

42-9 

38-0 

48-3 

49-0 

5.-4 

07-3 

60 -0 

62-3 

58-6 

56-8 

40-0 

37-4 

10 

40-8 

38-3 

49 -o 

48-7 

5+ -6 

55-7 

60 -3 

62-4 

59  -0 

56 -0 

45-3 

33-9 

,, 

45-2 

42-0 

48-8 

47 -o 

58-3 

54-0 

59  -0 

62  -9 

58-4 

57-3 

44-2 

33-7 

12 

43-8 

43-0 

46-5 

49-2 

56-3 

53-5 

60-4 

64-4 

55  -0 

54-8 

40-4 

34-3 

i3 

44-5 

43-4 

44-3 

5o-2 

55  •. 

53-2 

60-5 

66-2 

53-2 

53-5 

43-3 

38-3 

'4 

42  -2 

46-3 

44-2 

00-0 

53-7 

55-2 

62-5 

65  -9 

52-2 

55-0 

42-3 

38-5 

i5 

4.-3 

44-3 

46-3 

49-4 

53-3 

55-2 

63-2 

65-1 

52-8 

53-8 

4'  -7 

39-0 

16 

4. -6 

40-8 

46-3 

46-0 

52-7 

55-1 

63-1 

60-1 

53-7 

5.-3 

40-2 

40-2 

17 

38-9 

44-1 

46-3 

49-3 

52-7 

57-3 

64-0 

60-4 

55-3 

01  -4 

40-7 

43-. 

18 

37-9 

45-0 

45-0 

48-0 

54-2 

58-3 

63-7 

61-9 

56 -0 

00-7 

37-6 

43-8 

"9 

38  -3 

42-7 

46-3 

49-2 

56-2 

57-0 

63-3 

63 -q 

53-7 

5i-3 

42  -2 

42-0 

20 

40-3 

40-3 

48-3 

51-4 

57-4 

59  -0 

62-3 

61-4 

56-4 

52-0 

40-7 

38-4 

21 

38-5 

44-3 

47-2 

52-0 

58-2 

60-0 

63-5 

6.  -7 

55-3 

52-7 

3q  -5 

43-2 

22 

39-1 

44-5 

42-3 

53-2 

60 -o 

59-8 

64 -0 

65-1 

55-0 

53-0 

4-3-7 

40 -< 

23 

37-1 

43-6 

40-6 

52-3 

61  -3 

58  -3 

63-1 

59-3 

53-0 

49-4 

48-3 

40-2 

24 

37  -0 

42-9 

47 -o 

5o-. 

58-7 

09-9 

63 -0 

58-8 

55-0 

49-8 

47-8 

36-8 

25 

•H-S 

46-3 

46-7 

49  "3 

56-2 

60-0 

61  -2 

59-3 

55  -9 

47-2 

45-2 

46-2 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Yk.\.r  18.s2. 

(V.) — Roadiug  of  a  TliLn-momct.T  \vho>o  bulb  is  sunk  to  the  depth  of  i  iuch  bolow  thr  sui-facr  of  Uic 

of  the  Year — concluded. 


(Ixv) 


1,  at  Noon  on  every  Da}- 


1882. 

Days  of 
the  Mouth. 

January. 

February. 

Starch. 

April. 

JIay. 

June. 

July. 

August. 

Si'ptember. 

October. 

November. 

December. 

A 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

26 

35 -o 

48-3 

44-8 

47-4 

57-6 

61  -9 

61  -3 

59-2 

56-8 

45-3 

44-3 

46-0 

27 

38  7 

47  •■ 

44-8 

46-3 

09-0 

61  -o 

62-6 

^9  "4 

55-5 

47  "4 

41  -4 

487 

28 

42-1 

40-0 

46-0 

48  -o 

62-6 

627 

63-2 

59-. 

53 -o 

48-4 

41  -9 

49 '3 

29 

43 -o 

49  •• 

47-6 

59-8 

63-5 

63-3 

58-0 

5i.'3 

47-5    . 

41-3 

48-8 

00 

42  -1 

47-6 

45-5 

61  -3 

60 -8 

64-0 

57-9 

53-4 

47-8 

41  7 

48-3 

il 

407 

46-3 

60  -2 

1     62  -g 

58-6 

53-3 

48-3 

Means. 

41  -o 

41-6 

457 

49-0 

55-8 

58-5     1     62-2 

62-1 

56-4 

02-6 

44  7 

40-9 

The  mea 

1  of  the  twelve  monthly  values 

is  5o°-87. 

(VI.)- 


-Reading  of  a  Thermometer  within  the  ease  eovering  the  deep-sunk  Thermometers,  whose  bulb 
their  scales,  at  Noon  on  every  Day  of  the  Year. 


placed  on  a  level  with 


-■ 

Days  of 
the  Month 

January. 

February. 

March. 

AprU. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

47-8 

38-4 

48-6 

567 

56-2 

62-4 

67-2 

677 

64-6 

67-8 

55-5 

3,^-i 

2 

47*9 

3i  -8 

49-2 

57-1 

57-2 

62-4 

70-2 

757 

68-1 

65 -o 

57-1 

32-4 

3 

40-9 

41-3 

46-5 

5o-3 

60 -3 

■69-8 

74  "2 

62-4 

66-2 

58-9 

54-8 

40  -0 

4 

37  -3 

34-2 

38-6 

53-2 

53-8 

66-2 

65-2 

66-2 

64-1 

56-9 

55-6 

46-1 

5 

00  -2 

35-2 

49-2 

49-2 

61  -I 

64-2 

66-2 

69-8 

60  -o 

57-0 

58-9 

36-3 

6 

5i-9 

36 -o 

47  7 

59-4 

57-5 

59-4 

6. -8 

6q-S 

63-4 

58-2 

54-9 

34-5 

7 

43-2 

42-4 

5o-9 

56-1 

63-5 

66-2 

62-8 

707 

64  "9 

60 -I 

45-3 

3i  -3 

8 

40-0 

40-2 

52 -o 

58-6 

57-4 

60 -3 

5q  -a 

66-, 

65-6 

61 -8 

47  "9 

36-0 

9 

43-3 

36-8 

53-3 

56-5 

52-8 

58-4 

63  7 

63-8 

64-0 

66-8 

47-4 

36-5 

10 

42-8 

42-1 

5. -9 

55-6 

60 -2 

56-3 

65-3 

61  -2 

66-5 

60 -8 

49-8 

27-8 

11 

49  "4 

48-4 

5o-2 

53-3 

697 

57-0 

59-8 

65-4 

6l-2 

60 -o 

44  "9 

28 -o 

•  12 

46-5 

49-2 

49-5 

56 -o 

63-3 

53-8 

65-9 

74-5 

52  -2 

53 -o 

37-3 

00 -8 

i3 

47-3 

47-4 

48-4 

527 

63  -o 

53-8 

6. -8 

69-4 

53-6 

54-8 

43-4 

43-0 

14 

41  7 

52-4 

54-8 

56-1 

59-9 

58-5 

68-9 

71-3 

5o-o 

54-8 

09-6 

38  7 

10 

40-0 

40-9 

49 '9 

53-6 

56-3 

56-4 

63-4 

65-9 

58-1 

55-2 

41  -4 

39-2 

16 

42-3 

41  "9 

58-2 

507 

58-6 

607 

67-2 

60 -2 

60  -0 

48-3 

38-2 

41-3 

>7 

33-9 

47-8 

54-2 

54-6 

59-8 

65-9 

68-2 

60 -6 

62-3 

49-5 

40-2 

487 

18 

32-9 

49-5 

53-8 

49-3 

62-3 

59-2 

66-8 

67-3 

61 -5 

49-8 

35-3 

45-9 

•9 

39-2 

45-4 

53-3 

54-1 

64-3 

6.-. 

68-9 

68-2 

52-1 

53-4 

44  "9 

45-8 

20 

40  -o 

40-8 

57-2 

09-4 

62-3 

68-2 

67-9 

67-6 

58-3 

58-3 

42-0 

i6-i 

21 

37-0 

5o'2 

49  7 

61  -1 

66-8 

63-2 

68 -o 

64-4 

59-9 

55-2 

38-1 

46-3 

22 

39-9 

5o-3 

437 

547 

69  -o 

63-2 

667 

63  7 

09-2 

52 -o 

5o-2 

42  7 

23 

36-8 

43-1 

45-3 

55-8 

70-2 

65-3 

67-5 

60 -2 

54-2 

537 

53-6 

40-4 

24 

38-3 

43-5 

52-3 

52-3 

61  -8 

67-4 

65-1 

62-3 

60  -o 

5i-4 

5o-o 

34-4 

25 

3o-9 

52-4 

49-0 

517 

00  -0 

63 -o 

63-8 

58-6 

60  -o 

5i-o 

47 -o 

48-. 

26 

32 -o 

52-3 

45-6 

49 '3 

64-8 

67  -o 

66-9 

63 -o 

61 -6 

5i-3 

47  '4 

52-8 

27 

437 

5o-8 

48-8 

46-, 

66-3 

687 

73-0 

60 -8 

58-4 

5o  -o 

41  -3 

55-2 

28 

47-5 

47  •« 

53-1 

53-3 

70-9 

69-3 

667 

64-6 

59-5 

48-4 

4. -6 

53-3 

29 

46-4 

55-8 

48-4 

68-5 

67-9 

71  -2 

57-8 

54-1 

48-8 

43-8 

02-4 

3o 

4. -8 

544 

54-4 

70-4 

61 -3 

69-2 

63-0 

55-6 

50-9 

42-2 

5o-9 

3i 

39-2 

5o-9 

67-4 

68-8 

64-9 

49-4 

5o7 

Means  . 

42  -o 

44-0 

5o-5 

04-0 

62-3 

62-5 

66-5 

65-4 

60 -0 

55-2 

..■3 

4>  -4 

The  mea 

1  of  the  t\^ 

elve  mont 

hly  values 

is  54= -17. 

Greenwich  MAG>EricAi.  \xu  Meti.orological  Obseuvatioxs 


(Ixvi) 


Changes  of  the  Direction  of  the  Wind, 


Abstract  of  the  Changes  of  the  Direction  of  the  Wind,  as  derived  from  the  Records  of  OsLtu's  Axemometeu. 

18S2, 
Month. 

Direction  of  the 
Wind., 

Apparent 
Motion. 

Times 
of  Shifts 
of  the 
Recording 
Pencil. 

of 
Motion. 

Monthly  Excess 
of  Motion. 

1882, 
Month. 

Direction  of  the 
Wind. 

Apparent 
Motion. 

Times 
of  Shifts 

of  the 
Recording 

PencU. 

Amount 

of 
Motion. 

Monthly  Excess 
of  Motion. 

At              At 
^^-S    eniof 
Month,  i  ^^-*- 

Direct. 

Retro- 
grade. 

At 
begmning 

Mo"nth. 

At 
end  of 
Month. 

.p..         'Retro- 
^"^*<='-!  grade. 

January . 

February 

March  , . 

AprU  . . . 

May .... 

S.S.W. 

E. 

S.S.E. 

S.S.E. 

S.S.E. 

E. 

S.S.E. 

S.S.E. 
S.S.E. 

N.E. 

+  247i 
+   67i 

— 36o 
0 

+  267* 

d      h      m 
12.21.     0 
17.21.     0 
18.21.     0 

20.  0.     0 

22.  7.40 

2.     0.     0 

2.  8.45 

3.  0.    0 

3.21.     0 

5.    0.    0 
5.21.     0 

9.    0.   0 

23.  21.  10 

28.     8.40 

I.     0.     0 

3.  9.30 

4.  0.    0 
7.    0.    0 

16.    0.    0 
,7.    2.45 
3o.    9.15 

I.    0.    0 
3.    q.  40 
7.    8.3o 
9.    7.30 

10.  8.  10 
i5.    0.    c 
16.    0.    0 
16.    8.  10 

18.  8.00 

19.  0.    0 

21.  8.40 
23.    0.    0 
25.    9.30 

1.  8.40 

3.    0.    0 

3.  8.45 

4.  2.40 

5.  2.5o 

5.  21.  10 

6.  1.50 

7.  7.30 
7.2..    5 
9.    0.    0 

11.  0.    0 
i3.    i.5o 
18.    0.    0 

-36o 
+  36o 
+  36o 
+  36o 
-36o 

+  36o 
+  36o 
+  36o 
-36o 
-36o 
+  720 
+  36o 
+  36o 
(+  36o) 

+  36o 
-36o 
+  36o 
+  36o 
+  36o 
-720 
+  36o 

-36o 
(-  36o) 
(-  36o) 
(-  36o) 
+  36o 
(+  36o) 
+  36o 
(-  36o) 
-36o 
+  36o 
-36o 
+  36o 
+  36o 

(+36o) 
-36o 
+  36o 
+  36o 
(-  36o) 
+  36o 
(-360) 
(-  36o) 
+  36o 
+  36o 
+  36o 
(+36o) 
(+  36o) 

6o7i 

May— 
cont. 

June. . .. 
July .... 

Augu.st.  . 
Sept.  . . . 

October  . 

N.E. 

N.N.E. 

W.S.W. 

S.S.E. 

S.W. 

N.X.E. 
W.S.W 

S.S.E. 
S.W. 

S.S.E. 

-582i 

+  2:5 

-  90 
+  67A 

-  67A 

d     h     m 
18.    I.5o 

20.  i.3o 

21.  0.   0 

21. 21.15 

22.  2.45 

23.  0.    0 

29.  9.45 

3i.    0.    0 

15.21.    5 

16.  8.55 

17.  9.  10 
20.    0.    0 

24.  9.  20 
26.   0.    0 

26.  9.55 
29.    0.    0 

1.  9.45 

2.  0.    0 
2.    7.3o 

8.  2.    0 
16.     i.3o 

18.  0.    0 

25.  7.55 

26.  0.    0 
26.21.    5 

27.  0.  i5 

27.  2.40 
3i.    8.45 

9.  2.55 

„.  „.  „{ 

12.    0.    0 
12.    2.    0 
22.  21.    0 

4.    8.55 

10.  0.    0 

11.  9.55 
12.21.    0 
i5.    2.  40 

16.  9.  3o 

17.  0.    0 
17.    8.40 

7.    0.    0 
7.    q.  l5 

12.  9.30 
ID.     0.     0 

(+  36o) 
(-  36o) 
(-  36o) 
(-36o) 
+  36o 
(-360) 
(+  36o) 
(-  36o) 

+  36o 
+  36o 
(+36o) 
(-  36o) 
(+  36o) 
(-36o) 
(-  36o) 
+  36o 

(+36o) 
-36o 
(+  720) 
(-  36o) 
(-  36o) 
(-  36o) 
+  36o 
-36o 
+  36o 
(+  36o) 
(+36o) 
(-360) 

-36o 
+  36o 
(+36o) 
(-360) 
(-360) 
(~36o) 

+  36o 
(-360) 
-36o 
+  36o 
(-36o) 
+  36o 
+  36o 
(-360) 

+  36o 
(—360) 
+  36o 
+  S60 

2427^ 

90 

i867i 

697* 

36o 

225 

720 

H47A 

The  sign  +  implies  that  the  change  in  the  direction  of  the  wind  has  t;iken  place  in  the  order  N.,  E.,  S.,  W.,  X.,  &c.,  or  in  ilircct  motion  ;  the  sign  -  implies 
that  the  change  has  taken  place  in  the  order  N.,  W.,  S.,  E.,  N.,  &c.,  or  in  retrograde  motion. 

The  times  of  shifts  of  the  recording  pencil,  as  given  above,  refer  to  the  shifts  made  by  hand,  when,  by  the  turning  of  the  vane,  the  trace  tends  to  travel  or 
has  travelled  out  of  range.     Amounts  of  Motion  produced  by  turnings  of  the  vane  wliich  appear  to  be  of  an  accidental  nature,  and  not  due  to  real 
changes  of  direction  of  the  wind,  are  placed  in  brackets,  and  have  been  omitted  in  the  formation  of  the  "  whole  excess." 

AT  THE  Royal  Observatory,  Greexwich,  in  the  Year  18S2. 


(Ixvii) 


Abstkact  of  the  Changes  of  the  Direction  of  the  Wind,  as  derived  from  the  Eecords  of  Osler's  Anemometer — concluded. 


1882, 
Month. 


At 
icginning 

of 
Mouth. 


Apparent 
Motion. 


limes 
of  Shifts 

of  the 

Recording 

Pencil. 


Amount 
of 

Monthly  Excess 
of  Motion. 

Motion. 

Direct. 

Retro- 
grade. 

u 

0 

0 

-36o 

(-  36o) 
+  36o 
-36o 

652i 

-36o 

180 

Apparent 
Motion. 


Times 
of  Shifts 

of  the 
Recording 

Pencil. 


Amount 

of 
Motion. 


October 
■cont. 


December 


2.40 
2.45 
1.45 


7.    o. 
10.    o. 


-36o 
+  720 
-36o 
-36o 
+  36o 
—  060 
+  36o 


in  direct  motion  ;  the  sign  —  impHe 


The  sign  +  implies  that  the  change  in  the  direction  of  the  wind  has  taken  place  in  the  order  N.,  E.,  S.,  W.,  N.,  &c.,  t 
that  the  change  haS  taken  place  in  the  order  N.,  W.,  S.,  E.,  N.,  &c.,  or  in  retrograde  motion. 

The  times  of  shifts  of  the  recording  pencil,  as  given  above,  refer  to  the  shifts  made  by  hand,  when,  by  the  turning  of  the  vane,  the  trace  tends  to  travel  or 
has  travelled  out  of  range.  Amounts  of  Motion  produced  by  turnings  of  the  vane  which  appear  to  be  of  an  accidental  nature,  and  not  due  to  real 
changes  of  direction  of  the  wind,  are  placed  in  brackets,  and  have  been  omitted  in  the  formation  of  the  "  whole  excess." 


The  whole  excess  of  direct  motion  for  the  year  was  83oo°. 


The  revolution-counter  which  13  attached  to  the  vertical  spindle  of  the  vane,  whose  readiBgs  increase  with  direct  changes,  and 
decrease  with  retrograde  changes,  gave  the  following  readings  : — 


On  1881,  December  Si'*.  12' 
On  1882,  December  3i''.  12'' 


Implying  an  apparent  excess  of  direct  motion,  during  the  year,  of  11  -oS  revolutions  or  3978°,  but  eliminating  the  amounts  due  to 
accidental  shifts  of  the  vane,  as  shown  in  the  table  above,  the  true  annual  excess  of  direct  motion  becomes  23' o5  revolutions 
or  8298^. 


(Ixviii) 


HoRizoxTAL  Movement  of  the  Air,  and  Electrical  Potential  of  the  Atjiosphere, 


Mean-  Houklv  Meascrks 

of  the  HoKizoKTAL  Movement  of  the  Am  in 

each  Month,  and  Greatest  and  Least  HorntY 

Measures,  as  derived  from  the  Records  of  Robinson's  Anemometer. 

1882. 

Uour  ending 

Mean  for 
the  Year. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

h 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

1  a.m. 

10  -2 

107 

i3 

4 

12 

9 

8-8 

117 

lo-l 

10 

6 

8-3 

9-1 

17-6 

11-5 

U  -2 

2  a.m. 

10-5 

ll-l 

12 

5 

i3 

2 

8-4 

10 -8 

9  7 

10 

I 

8-0 

9-6 

«7-4 

<I  •! 

1  1  -o 

3  a.m. 

IO-2 

10  -q 

12 

5 

i3 

7 

8-4 

10-8 

9-6 

10 

« 

8-2 

9-3 

18 -o 

12-3 

11  -2 

4  a.m. 

10  -o 

10 -g 

II 

8 

12 

8 

7-9 

11  -2 

9-5 

9 

6 

8-0 

8-9 

i8-2 

12  -5 

10 -g 

5  a.m. 

10-+ 

11  -3 

11 

5 

12 

6 

7  7 

II     0 

9  7 

9 

7 

7-9 

87 

17-0 

12  •! 

10-8 

6  a.m. 

10-5 

10 -6 

11 

8 

12 

8 

7-8 

12  -I 

9-3 

10 

0 

8-2 

8-9 

16 -6 

12  -O 

10 'g 

7  a.m. 

10-8 

n  -3 

12 

8 

12 

6 

9-4 

12-6 

10  -5 

10 

5 

8-3 

9-6 

16 -8 

12  -1 

II  -4 

8  a.m. 

10-6 

II  -4 

13 

5 

i3 

5 

107 

i3-4 

I  I  '2 

12 

8 

8-6 

9  "9 

17-0 

11  -8 

12  -o 

9  a.m. 

10-9 

n  -2 

«4 

3 

H 

5 

12-2 

14-3 

11-6 

i3 

0 

9-5 

10  -2 

17-4 

11  -I 

12-5 

10  a.m. 

107 

11  -2 

14 

8 

•4 

3 

12  "0 

i3-8 

12  -2 

i3 

6 

10-2 

11  -o 

17-8 

I1-5 

12-8 

1 1  a.m. 

10-8 

12-5 

16 

7 

i5 

7 

127 

i5i 

i3i 

•4 

4 

11  -o 

12-9 

18-9 

11-9 

i3-8 

Noon. 

12  "O 

i3-3 

17 

5 

17 

. 

i3-5 

i6-2 

i3-9 

i5 

2 

11  -2 

137 

20-8 

12-4 

147 

I  p.m. 

12-6 

.3-2 

18 

1 

16 

8 

13-9 

16 -5 

'4  7 

i5 

2 

107 

14-3 

20 -8 

127 

i5o 

2  p.m. 

.2-8 

i3-6 

18 

5 

16 

6 

14-3 

16 -2 

i5-9 

10 

3 

11-9 

i5  -2 

20  -6 

i3i 

i5-3 

3  p.m. 

12  -2 

13-8 

.7 

8 

16 

7 

14-0 

l6-2 

i5-5 

10 

5 

11  -2 

14-0 

21  '1 

12  -3 

i5-i 

+  P-'"- 

12    1 

13-6 

18 

0 

17 

3 

i5-o 

16 -4 

i5-8 

16 

3 

11  "2 

l3-2 

20-5 

11-6 

10 -1 

5  p.m. 

11  -4 

12-1 

16 

3 

17 

4 

14-3 

16 -3 

i5-o 

i5 

3 

10-8 

12-6 

«97 

11  -g 

14-4 

6  p.m. 

11  -5 

127 

15 

7 

16 

8 

12-9 

15-9 

14-5 

14 

6 

IO-2 

12-5 

19-2 

11  7 

14-0 

7  p.m. 

11  -6 

12-3 

•4 

6 

i5 

4 

12-6 

14-2 

i3-i 

i3 

7 

9-2 

11  -6 

19-4 

12    I 

i3-3 

8  p.m. 

11  -5 

12-4 

i3 

4 

i5 

• 

11  -6 

12  7 

II  -3 

11 

6 

g-o 

II  -3 

19-6 

II -5 

12-6 

9  p.m. 

11  '0 

12-9 

13 

2 

i5 

. 

10-2 

12  -I 

107 

12 

0 

S-6 

10-9 

19-2 

12  -I 

12-3 

lo  p.m. 

10-7 

12-3 

i3 

4 

i3 

6 

9*9 

12-3 

107 

•■ 

3 

9-5 

10 -8 

19-5 

12-3 

12  -2 

11  p.m. 

107 

12  -0 

12 

7 

'4 

I 

9-6 

II    7 

10 -5 

II 

4 

9-6 

11  -0 

i8-2 

12   I 

12  -O 

IMidiiight. 

lo-o 

11-3 

13 

4 

i3 

4 

9"» 

11  -I 

107 

1 1 

5 

9*> 

10  ■! 

18 -o 

11  -g 

11  -6 

Mr.MHs 

1 1    1 

12  -o 

'4 

5 

'4 

7 

ii-i          i5-5 

12  M 

12 

6 

9-5 

II  -2 

187 

12  -o 

12  -8 

Greatest  Hourly  1 
.Measures        -  / 

4' 

38 

40 

59 

3i        '       3,5 

3o 

41 

32 

64 

45 

34 

Least       Hourly  \ 
Measures       -/ 

0 

0 

0 

' 

0 

■ 

0 

• 

0 

0 

0 

0 

I'HE  KoYAT,  Observatory,  Greenwich,  in  the  Year  1882. 
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Mi:  AN  1 

Electrical 

Potential  of  the  Atmosphere,  from  Thomson's 

Electuometek,  for  each  Civii 

D.i.y. 

( Each  result  is 

he  Mean  of  Twenty-four  Hourly  Ordinates  from  the  Photographic  Register.     The  scale  employed  is  arbitrary  ; 
the  zero  reading  is  lo-ooo,  and  numbers  greater  than  10-000  indicate  po.sitive  potential.) 

1882. 

Davs  of 
the  Month. 

January. 

Ftbruar)'. 

March. 

April. 

May. 

June. 

July. 

August 

Septemher. 

October. 

November. 

December. 

I 

10-042 

10-621 

10  -126 

10 -382 

10-140 

10-084 

10-226 

10-173 

10-027 

.0-076 

10-1I2 

10-840 

2 

lo-oog 

io-5o8 

10-241 

10-217 

10-186 

10  -010 

io-i66 

10  -168 

io-i6o 

.0-3.2 

10-116 

.0  -537 

5 

10 -360 

10-297 

10-240 

lo-i8o 

10-061 

.0-160 

. 0  - . 59 

10-193 

10-277 

10-197 

4 

10 -536 

10-354 

10-322 

.0-307 

10-145 

10-123 

.o-3oi 

10  -101 

10-.39 

.    .0-263 

10  -201 

:. 

10-124 

10-297 

10  -177 

10 -383 

10-027 

g-goS 

10-147 

10-146 

.0-194 

10  -123 

10-260 

6 

10-174 

10-248 

10 -256 

.0-347 

10-089 

10-201 

10-268 

10-318 

10-095 

10-153 

10  -i33 

: 

10-332 

10-2I5 

10-227 

10-345 

10-359 

10-148 

10-160 

10-147 

10  -261 

.0-183 

io-23g 

9-954 

8 

10-222 

10-327 

10-125 

10-446 

10 -250 

10-095 

.o-io5 

10  -216 

10-240 

10-279 

10-410 

10  -171 

9 

10-145 

10  -261 

10  -079 

10-448 

io-i8i 

9-722 

10 -034 

.0  -372 

.0-141 

10-071 

10 -386 

10-414 

10 

10-324 

10-384 

10  -064 

10-319 

10  -020 

9  -960 

10-084 

10-190 

1 0  -040 

10-163 

10  -445 

n 

10-268 

10-241 

10 -030 

10-269 

10-248 

10-078 

io-o5g 

10-383 

10  -045 

10-063 

10-332 

12 

10  -i5o 

10-146 

lo-ogS 

10 -353 

10 -320 

9-945 

10-048 

.0  -30. 

1 0  -040 

10-024 

10-472 

i3 

10  -391 

10-079 

10  -167 

1 0  -034 

10 -283 

9-8+3 

10-218 

.0-175 

io-oo5 

10-121 

10  -076 

10-486 

'4 

10-419 

10-200 

10-304 

10-375 

10-407 

.0-062 

10-110 

.0-201 

9-897 

10-155 

10  -36o 

.0-335 

i5 

10-445 

io-i3o 

10-248 

10-252 

10-352 

9-900 

io-o6g 

10  -240 

10-428 

10  -136 

10 -366 

10-268 

16 

10-557 

io-3oo 

10-220 

10-423 

10-405 

10-000 

10-162 

9  '9^9 

10-263 

9-908 

9-467 

io-i3o 

17 

10-715 

10-2I2 

IO-205 

10  -090 

10-598 

10-177 

.0-144 

10-095 

10 -336 

10  -o85 

10-240 

.0  -000 

18 

IO-300 

10-140 

10-267 

10  -190 

10-493 

9-900 

10-.21 

10  -234 

10-298 

10-219 

10-261 

10-160 

'9 

10-225 

10-468 

io-5o5 

10-221 

10-282 

9-938 

10-168 

io-i3o 

10  -076 

10-082 

10-280 

10 -323 

20 

10-162 

10  -425 

10-458 

10-178 

10  -078 

10-211 

10  -ig3 

10-214 

10-135 

10 -305 

10-272 

10-391 

21 

10-264 

10-182 

10-153 

10  -476 

10-393 

.0-089 

10  -3o2 

9-993 

io-3oi 

10-108 

10-312 

10-435 

22 

10  -234 

10  -160 

10-529 

10-170 

10-277 

io-o3o 

IO-I83 

10-060 

10  -423 

10-220 

9-991 

10-587 

20 

10-453 

10-194 

10-564 

9-962 

I0-I38 

10 -203 

10-272 

10-168 

10  -241 

10-364 

io-i2g 

10-278 

24 

10-713 

10-264 

10-165 

10-099 

10-136 

IO-I33 

10-085 

io-o5i 

10  -222 

10-178 

10-771 

20 

10-484 

10 -035 

10-200 

9 '479 

10-138 

10  -253 

10  -093 

10-088 

10-237 

lo-ig3 

.0-383 

10-167 

26 

10 -352 

10  -048 

10  -237 

9  -820 

10-190 

10  -o56 

.0-.87 

9-995 

10-314 

10  -270 

10-435 

10-115 

27 

10  -119 

9 '996 

10-462 

10  -104 

10 -205 

10-090 

10-221 

10 -223 

10  -166 

10-024 

10  -715 

10-117 

28 

10  -071 

io-o3i 

10-350 

10  -062 

IO-26l 

.o-.o8 

10-260 

10-119 

10 -339 

g-828 

10-683 

io-i55 

29 

10-039 

10-215 

10  -o85 

10-118 

io-o5i 

10  -242 

io-io3 

10-027 

10-414 

10  -222 

10  -i3o 

3o 

10-095 

, 

10-274 

10-348 

10-192 

10-088 

10  -239 

io-3i8 

10-279 

10  -450 

10  -log 

3. 

10-229 

10-260 

10-295 

10 -085 

10-267 

10-082 

Means     - 

10-287 

10-244 

10 -252 

10-214 

10-238 

10-048 

10-107 

10-171 

10-igi 

10-169 

10-267 

10-284 

Theme 

in  of  the  twelve  monthl 

vvaluesis 

o-.,o. 

(Ixx) 


Electrical  Potential  of  the  Atmosphere, 


Monthly  Mean  Electrical  Potential  of  the  Atmosphere,  from  Thomson's  Electrometee,  at  every  Houu 

of  the  Day. 

(The  results  depend  on  the  Photographic  Register,  using  all  days  of  complete  record.     The  scale  employed  is  arbitrary  ; 
the  zero  reading  is  io"ooo,  and  numbers  greater  than  lo'ooo  indicate  positive  potential.) 

Hour, 
Greenwich 
Mean  Solar 
Time  (Civil 
reckoning). 

1882. 

Yearly 
Meaus. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September 

October. 

November 

December 

Midnight 

10-288 

10-304 

10-325 

10-257 

10  -264 

IO-I23 

10-260 

10-274 

10-221 

10-180 

10  -181 

10-239 

10-243 

i^.  a.m. 

10-252 

10-265 

10-278 

10-253 

10-242 

10-090 

10-228 

10-272 

10-171 

10  -162 

10-144 

10-278 

10-220 

2 

10-255 

10-216 

10  -254 

10-226 

10  -277 

10-093 

10-177 

10-231 

10-161 

10-109 

10-182 

10-262 

10-204 

3       ., 

10-245 

10  -igi- 

I0-25l 

10-222 

10 -258 

10-124 

10-149 

10-185 

10-142 

10-144 

10-168 

i6-2o5 

10-193 

4       » 

10-227 

10-178 

10  -221 

10-229 

10-263 

IO-135 

10-143 

10-174 

10-l52 

1 0  - 1 34 

10-185 

10-225 

10-189 

5      „ 

10-209 

10  -167 

10-225 

10-234 

10-253 

io-i5o 

10-120 

io-179 

10-144 

10-127 

10-129 

10-233 

10-181 

6      „ 

10-199 

10-157 

10-229 

10-197 

10-265 

10-066 

10-126 

io-i6o 

10-119 

10-I35 

10  -161 

10-235 

10  -171 

7       V 

IO-2I3 

10-170 

10-223 

10-201 

10  -272 

10-121 

10-123 

10-191 

10-120 

10-100 

10 -205 

10-228 

10-180 

8       „ 

10  -222 

10 -169 

10-186 

10-209 

10-275 

10  -io3 

10-136 

10-203 

10-144 

10-125 

10  -225 

10-225 

10-185 

9       .> 

10-207 

10  -135 

10-187 

10-199 

10  -245 

10-047 

10-128 

10-18S 

10-172 

10-127 

10-237 

10  -276 

10-.79 

10        „ 

10  -206 

10-136 

10  -190 

10  -067 

10-163 

9 '976 

10 -094 

10  -oSi 

10-113 

10-121 

10-294 

10-289 

10-144 

II       „ 

10-253 

10  -139 

10-168 

10-144 

10-120 

10-037 

10 -086 

10  -062 

10-136 

10  -loi 

10  -316 

10-307 

io-i56 

Noon 

IO-30I 

10-172 

10-214 

10-108 

10-089 

9-891 

1 0  -046 

10  -o55 

10-173 

10-126 

10-312 

10-280 

10-147 

I*",  p.m. 

10  -329 

10-221 

10 -230 

10  -102 

10-120 

9-863 

10-018 

10  -044 

10  -160 

10-193 

10-348 

10  -014 

10  -164 

2         •• 

io-3io 

10-254 

10  -224 

10-099 

10  -120 

9-972 

10  -o58 

10-016 

10-216 

10-197 

10-339 

10-345 

10-179 

3       „ 

10-333 

10-291 

10-244 

10-133 

10-126 

9-790 

10-094 

10  -049 

10-145 

10  -065 

10-224 

10-296 

10-149 

4      » 

10-360 

io-3i5 

10-254 

io-i8i 

10-183 

9  "942 

10  -066 

10  -o5o 

10-224 

10-247 

10-333 

10-297 

10  -204 

5      „ 

IO-365 

10-349 

10-158 

10-160 

io-i5o 

9-956 

10-126 

10  -062 

10 -232 

10-242 

10-079 

10  -370 

10-212 

6      „ 

10-360 

io-3i3 

10-221 

io-25o 

10-246 

9-956 

10  -i33 

10-181 

10-208 

10-239 

10-397 

10 -361 

10  -239 

7       ., 

10-373 

10-341 

10  -36o 

10-265 

10-319 

10  -001 

10-201 

10-234 

10 -315 

10  -273 

10-378 

IO-321 

10-282 

8      „ 

10 -363 

10-344 

10 -368 

1 0  -36 1 

10-363 

10-136 

io-3oi 

10-276 

10-370 

10-208 

10-087 

10-257 

10-311 

9      " 

10-342 

10 -325 

10-340 

10-378 

10  -387 

10-168 

1 0  -3o5 

10-294 

10-270 

10-214 

10-362 

10-292 

10-307 

10         „ 

10-354 

10  -364 

10-345 

10-322 

10 -383 

10-223 

10  -340 

10-336 

10 -253 

10  -237 

10-321 

10-333 

io-3iS 

"             5' 

10-334 

10-336 

10  -359 

10-314 

10-338 

10-196 

10  -304 

10  -299 

10-225 

10-223 

10-198 

10 -330 

10-288 

Means       - 

10-287 

10-244 

10-252 

10-214 

10-238 

10-04? 

10  -i57 

10  -171 

10-191 

10-169 

10-267 

10-2S4 

10-2I0 

Number   of  I 
Days  em-  I 
ployed    -J 

3o 

28 

01 

3o 

3i 

28 

3i 

3i 

3o 

28 

00 

26 

IE    RiiVAI.    (^liSERVATOKY,   GrKKNWICH,   IN   THE   YeAR    1.SS2. 


(Ixxi) 


Mont 

iLY  Mean  Electrical  Potential  of  the  Atmosphere,  from  Tho 

Hour  of  the  Day. 

mson's  Electrometer,  on  Rainy  Days,  at  every 

(The  results  depend  ou  the  Photographic  Eegister,  using  all  days  on  which  the  rainfaU  amounted  to  or  exceeded  oi"-o2o.    The  scale 
employed  is  arbitrary;  the  zero  reading  is  lo-ooo,  and  numbers  greater  than  lo'ooo  indicate  positive  potential.) 

Hour, 
Greenwich 
Mean  Soliir 

1882. 

Yerirlv 

Means. 

Time  (Civil 
reckoning). 

January. 

February. 

March. 

AprU. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

Midnight 

10-173 

10-085 

10-267 

9'99> 

10  -060 

10-184 

10 -236 

10-243 

10-102 

io-i33 

10-063 

1 0-3 10 

10-.54 

i''.  a.m. 

lO'lOO 

10 -063 

10-247 

10-068 

lo-oiS 

10-019 

10-199 

10  -237 

IO-OI2 

10-115 

9-980 

10-274 

10-1 13 

2         „ 

IOM38 

10-057 

10-219 

10-076 

10-147 

10-036 

10-144 

10-217 

10-024 

10-044 

10  -io5 

10-237 

10-120 

3       „ 

lO-ilS 

10-042 

10-217 

10-098 

10-070 

10-081 

10  -io5 

10-186 

10-000 

10-111 

10-049 

lo-iSg 

io-io3 

4      »' 

10-088 

10  -045 

10-221 

10-119 

10-107 

io-io5 

10-124 

10-178 

10-043 

10-111 

10-087 

10  -172 

10-117 

5       „ 

10-085 

10  -040 

10-207 

10-128 

10-070 

10-128 

10-106 

10-169 

10  -057 

10-118 

9-967 

10-188 

io-io5 

6      „ 

10-098 

10-040 

10  -204 

10-019 

10-089 

1 0  -004 

10-124 

io-ii5 

10-023 

10-128 

10-007 

10-180 

10-086 

7       „ 

10-112 

10-048 

10-194 

10-073 

10-074 

10  -091 

10-119 

10-197 

10-043 

10  -121 

10 -065 

10-163 

10-108 

8       „ 

10-112 

io-o32 

10-123 

lo-i  i5 

10  -116 

10-076 

10-143 

10-198 

10-071 

10-104 

10-074 

10-169 

lo-iu 

9       » 

10  -117 

I0-013 

10  -122 

10  -103 

10  -092 

lo-oig 

10  -123 

10-185 

10-076 

lo-io5 

io-o63 

10-217 

10  -io3 

10         „ 

10-I37 

9  '997 

10-174 

9  797 

10-009 

9-967 

10 -068 

9-970 

9-972 

1O-085 

IO-I83 

10  -254 

10 -001 

II       ,, 

10-148 

10-007 

10-173 

10-001 

9-99' 

10-049 

10 -057 

9-967 

10-025 

10-057 

10-237 

10  -240 

10  -079 

Noon 

10-165 

10-083 

10-170 

9-840 

io-oi5 

9-806 

9-969 

9-976 

10-146 

10-070 

10  -212 

10-224 

io-o56 

i''.  p.m. 

10  -130 

10-080 

10-229 

9-727 

10-089 

9-779 

9-920 

9-885 

10-086 

10 '163 

10-228 

10-289 

10  -000 

2          V 

10-078 

10-063 

10-244 

9-763 

10-084 

9-926 

9-992 

9-885 

10-182 

10  -160 

10-234 

10  -350 

10-080 

3       „ 

9-998 

10-110 

10-280 

9-882 

10-143 

9-812 

io-o5i 

9-996 

9-966 

1 0  -043 

10-191 

10-181 

10-054 

4       >. 

10-078 

10-138 

10-272 

9  "949 

IO-222 

9-993 

9-985 

10-000 

10-112 

10-195 

10-257 

10  -108 

lo-iog 

5       „ 

10-067 

10-137 

10-070 

9 '97 1 

10  -077 

9-949 

10  -093 

10-128 

10-102 

10-172 

10-334 

10 -365 

10-I22 

6      „ 

10  -100 

io-io5 

10-166 

10-104 

10  -269 

9-964 

10-074 

10-167 

10  -010 

10-142 

10 -363 

10-382 

10  -i53 

7      " 

10-152 

10-147 

10-342 

10  -046 

10-376 

9-946 

10  -193 

10  -223 

10-147 

10-187 

10-329 

10-307 

10-200 

8       „ 

IO-185 

10-153 

10-273 

10 -232 

10-389 

IO-I57 

10  -296 

10-273 

10-284 

10-093 

io-3o6 

10-091 

10-228 

9       -. 

10-193 

10  -o63 

10-174 

io'i67 

10-395 

10-153 

10-287 

10 -252 

10-228 

10-108 

10-272 

10-178 

10-206 

10        „ 

io-ig3 

lo-ogo 

10-138 

9-999 

10-353 

10-232 

10-322 

10-247 

10-264 

io-i5o 

10-219 

10-257 

10 -206 

11       •) 

10-183 

10-118 

10-228 

10-153 

10-249 

!0-i8o 

10-287 

10-251 

10  -287 

10-136 

9-954 

10-270 

lo-igi 

Means 

10-124 

10-073 

10-206 

10-018 

10-146 

10-027 

10  -126 

io-i3i 

10-094 

10-119 

10  -157 

10-232 

10-121 

Number    ofl 
Days  em-   ■ 
ployed     -  J 

6 

6 

9 

10 

10 

17 

18 

11 

II 

•9 

16 

10 

•• 

(Ixxii) 


Electkral  Potextiai.  of  the  Atmosphere  on  Xon-Rainy  Days,  anh  Amwst  of  Eaix, 


JIOXTHLY    ]M 

E.vx  Electkical  P 

oTENiiAL  of  the  Atmosi'tieke,  from  Thomson's  Electrometer,  on  Non-Rainy  Days 
at  every  Hour  of  the  Day. 

(The  results  depend  on  the  Photographic  Register,  using  only  those  days  on  \\liith  uo  rainfall  was  recorded.    The  scale 
employed  is  arbitrary:  the  zero  reading  is  lo-ooo,  and  numbers  greater  than  lo-ooo  indicate  positive  potential.) 

Hour, 
Green\vich 
Mean  Solar 
Time  (Civil 
reckoning). 

1882. 

Yearlv 
Meaus. 

January. 

Februarj-. 

March. 

April. 

May. 

Juue      1      July.          August.     September 

October. 

November. 

December. 

Midnight 

lo-3l6 

10  -074 

10-355 

10-406 

10-359 

10-169 

io-3i8 

10-299 

10  -255 

io-357 

10-363 

10-317 

10  -324 

ll".  a.m. 

10-277 

10-326 

10-294 

10  -359 

10-347 

10-212 

10 -283 

10  -3oi 

10-228 

10 -333 

10  -404 

10  -280 

10 -304 

2        „ 

10  -290 

10  -277 

10  -275 

1 0  -3 1 8 

10-331 

10-194 

10 -235 

10  -252 

10-211 

10-307 

10  -322 

10-349 

10-280 

3       ,. 

10-282 

10-240 

10  -276 

10  -299 

10-341 

IO-1S2 

io-23o 

10-211 

10-203 

10-271 

10-379 

10-347 

10  -272 

4 

10-267 

10  -219 

10-226 

10  -3o2 

10  -334 

10  -167 

10  -186 

10-197 

io-2o8 

10-224 

10-360 

10-301 

10-249 

5       ., 

10-244 

IO-213 

10  -240 

io-3o3 

10  -331 

10-183 

10-157 

10-2.9 

10  -187 

10  -176 

10-370 

10-329 

10-246 

6      „ 

10-219 

10-204 

10  -245 

10-299 

10  -345 

10-171 

io-i54 

10-226 

10-169 

10-174 

10 -388 

10  -307 

10  -242 

7       „ 

10  -224 

10  -2l5 

10  -240 

10  -276 

10-374 

10-157 

10-143 

10  -2  25 

IO-156 

10-169 

10-428 

10-331 

10-244 

8       „ 

10  -2.^0 

10  -222 

10-219 

10-261 

10  -3^3 

10-139 

10-124 

10-246 

10  -i65 

10  -177 

10-450 

10-290 

10-239 

9       » 

10  -204 

IO-I7S 

10-226 

10  -259 

10 -316 

1 0  - 1 06 

10-146 

10  -213 

10  -2l5 

10-193 

10-468 

10-336 

10  -238 

'0        „ 

10-194 

IO-1S3 

10-203 

10  -260 

10  -23o 

10  -059 

10-137 

10-142 

10  -187 

10  -226 

10  -430 

10  -336 

10-216 

II       „ 

10-271 

10-192 

10-168 

10-247 

10  -168 

10-068 

10-144 

10-107 

10-197 

10-226 

10 -386 

10  -384 

10  -213 

Noon 

10-342 

10-224 

10-244 

10-262 

10-114 

10  -0-3 

10  -161 

10  -079 

10-193 

10-281 

10-423 

10-404 

10  -233 

.».  p.m. 

10-368 

10-281 

10-245 

10  -33 1 

10-127 

10-070 

10-162 

10-127 

10  -215 

10  -270 

10-494 

10  -436 

10-260 

2         » 

10-383 

10-327 

10-227 

10  -272 

10-126 

10-061 

io-i55 

10-092 

10-246 

10-283 

10-504 

10-461 

10-261 

3      „ 

10-414 

10-383 

10-240 

10  -292 

10  -092 

9-977 

10-149 

10  -079 

10-240 

10-077 

10-441 

10-461 

10-236 

4       .. 

10-439 

10-399 

10  -256 

10  -322 

10  -142 

10  -on 

10  -177 

10  -o52 

10-261 

10-397 

10  -456 

10-483 

10 -283 

5      „ 

10-443 

10-451 

10-197 

.0-292 

10-163 

10  -006 

10  -loo 

10  -063 

10-269 

10  -450 

10-417 

10  -419 

10-277 

6      „ 

10-434 

10-470 

io-25o 

10-357 

10-227 

10  -o3o 

10-194 

10-187 

10  -295 

io  -5i3 

10  -470 

1 0  -43 1 

10-322 

7       „ 

10-429 

10-459 

10 -385 

10  -432 

10  -281 

10  -o63 

10-199 

,0-243 

10  -jqD 

10  -53 1 

10-429 

10-453 

10 -368 

8       „ 

10-420 

10-447 

10-436 

10-475 

10-338 

10-094 

1 0  -304 

10  -298 

10-410 

10-533 

10-492 

10-499 

10-396 

9       » 

10-098 

10-437 

10-432 

10-489 

10-367 

10  -167 

10-361 

10-334 

10  -257 

io-5o3 

10-483 

10-496 

10-394 

10        „ 

10-416 

10  -478 

10  -451 

10-446 

10-383 

10  -214 

10-392 

10-409 

10  -208 

10-477 

10  -546 

10-514 

10-411 

..       „ 

10-404 

10  -416 

10-435 

10 -358 

10  -376 

10-230 

1 0  -345 

10  -349 

10-177 

10-481 

10-022 

10-539 

10  -386 

Means 

10  -330 

10-317 

10-282 

1 0  -33o 

10  -273 

10-117 

10  -209 

10-206 

io-23i 

10-317 

10-434 

10-395 

10-2S7 

Number    of] 
Days  cm-  }■ 
ployed     -i 

'9 

16 

20 

16 

'9 

9 

10 

16 

i5 

7 

9 

7 

AT  THK  Royal  Obsekvatory,  Gkeknwich,  in  the  Year  1882. 


(Ixxiii) 


Amount  of  Rain  collected  in  each  Month  op  the  Year  1882. 


1882. 
MONTH. 


•Tiiiuiary 

February 

March 

April 

M<ay 

June 

■T"ly 

August 

September 

October 

November 

December 

f  above  the 
Height  of    I      ground, 
receiving   <; 
Surface      |  above  mean 
(^  sea  level. 


Number 

of 
Kain) 
nays. 


Monthly  Amount  of  Rain  collected  in  each  Gauge. 


Self- 
registering 
Gauge  of 
Osier's 
Anemometer, 


0  -626 
0-586 

1  •.102 
I  -075 
I  -56  7 
1  -806 
o-65i 
I  736 
3-656 
1  -124 
0-835 


GauiH'  at 

Osier's 

Anemometer. 


Magnetic 
Observatory 


0  -Sgy 
3-586 
0-56 1 

1  -349 
1  -104 
I  -407 
I  -804 

0  -606 

1  -753 
3  -833 
1  -127 
3-847 


0  -935 
0-802 
0-75. 

1  '587 
I  -183 
.-778 

'  '949 
0-833 

2 -052 

4-282 
I  -616 


i5  -576 


38.4 


193.2 


I  -074 
o  -954 

0  -943 

1  -968 

1  -222 
2 -038 

2  -201 

0  -921 
2-217- 
+  ■9+3 

1  -83i 
I  -472 


21-784 


176.7 


On  the  Roof 

of  the 
Photographic 
Thermometer 

Shed. 


1  -208 
I  -090 

1  -092 

2  -263 

1  -33o 

2  -252 
2-348 

1  -078 

2  -396 

5  -333 

2  -095 
I  -678 


24-193 


Gauges  partly  sunk  in  the  ground. 


2  -403 

1  -367 

2  -356 
2  -461 

1  -159 

2  -400 
5  -42 1 
2-199 
I  -771 


25- 


164.  10  i55.3 


Z114 

1  -226 

2  -1 14 
2-i8o 
I  -024 

2-344 
5-297 

2-112 

I  -758 


•238 
•127 

•070 
•igo 
-262 

-123 

•H9 
•oo3 
•348 
-337 
-179 
•770 


23-896 


1 55.  3       I      1 55.  3 


Greenwich  Magnetical  and  Meteorological  Observations,  1882. 


(Ixxiv) 


Observation-s  of  the  Aurora  Borealis 


Oj!Slr\.\tion>  mf  Alrit.a  Horkai.is  in  th!-  Yeak   i> 


1882.    October  2. 


I  foulJ  ssoe  no  trace  of  Aiu'ora.    On  looking   at  the  sky  iit    -^.  lo'"  there   waT  extended  and 

diffused  light  along  the  northern  horizon. 
Three  bright  irregularly  shaped  luiuiuons  patches  (torming  a  broken  arch  of  great  width)  were 

observed,  two  below  Andromeda  and  Pegasus,  varying  rapidly  in  brightness,  and  another 

(a  bright  white  patch,  also  of  varying  brilliancy)  a   few  degrees  below  Aquila.     In   the 

north  below  Vrsa  Major  there  is  extended  bluish  or  greenish  white  light,  with  dusky 

brownish  masses  beneath  (probably  auroral  cloud)  and  dark  lateral  streaks. 
The  eastern  mass  of  light  has  moved  more  to  the  southward  and  is  now  below  a  Pegasi,  and 

in  the  south-west  there  is  now  a  bright   patch  of  light  also  (although  not  so  large  or 

intense  as  those  in  the  south-east),  and  a  very  faint  white  streamer  appears  to  be  shooting 

from  this  mass. 
An  intense  patch  has  developed  itself  below  r,  Pisciiim  :  the  other  patches  have  faded,  although 

they  brighten  uj)  from  time  to  time. 
Phosphorescent  patch,  very  large  and  very  intense  in  east-south-east  just  below  -/  Pegasi, 

moving  slow%  westwards :    at  7''.  04"  its  centre  was  south-south-east  over  £  Pegasi ; 

at  7''.  36™  it  faded   away  somewhat  rapidly.     The  stars  shone  through   this  patch  with 

diniinished  brightness. 
Nothing  but  diffused  light  now,  low  in  the   north.     A  thin  veil  of  haze ;  stars   dim  tor  some 

minutes. 
Haze    now  gone,  stars   brilliant  again :    diffused  light   remains    below  Ursii   JIajor,  and   so 

continued  till  q"". ;  at  times  between  S^.  and  S^.  i5™  clouds  passed  over. 
Light  intensified  below  Ursa  Major,  with  dark  transversal  streaks. 
Short  streamers  shooting  up  through  and  near  Ursa  Alajor,  varying  in  length  and  brightness  ; 

ut  times  they  are  .seen  as  far  westward  as  Bootes  and  as  fai-  eastward  as  Auriga. 
Streamers  numerous  and  very  brilliant. 
Euddy  appearance  above  and  to  the  left   of  L'rsa  Major.     Streamers   contiuued  to  appear 

till  q''.  zS™. 
Nothing  now  visible  except  diffused  light,  but  clouds  have  appeared,  which  are  tinged  with 

ruddy  light  in  the  north.     Tlie  light  of  the  rising  Moon  had  now  become  powerful,  and 

nothing  further  was  seen. 

Willi A3I  C.  Nash. 


1882,  October  2,       at  6  48i  Aiu-ora  now  first  seen,  when  streamers  were  numerous  from  north-east  to  north-west,  reaching 
to  a  Cvgni;  they  appeared  to  meet  in  Cygnus.     Splendid  red  light  near  Arcturus. 
6  5 1     Streamers  reaching  to  a  Cygni,  and  cutting  through  Cassiopeia  and  Ursa  ilajor. 
6  52     Red  tinge  neiir  Arcturus ;  two  bluish-white  masses  in  the  east  and  west. 
6  53i  Light  in  the  east  and  west,  throwing  streamers  which  meet  in  Cygnus. 

6  58     Streamers  very  numerous. 

7  I     Fine  streamers  to  above  Polaris.    Auroral  light  in  tlie  south  (like  a  bank  ot  cloud)  stretching 

across  sky  from  east  to  west,  cutting  through  a  point  near  Aquila.  An  arch  near 
northern  horizon  has  been  noticeable  all  through,  of  a  liluish-white  colour  ;  in  the  north- 
east it  nearly  reached  Capella  ;  at  times  it  appears  to  throw  out  clouds  of  auroral  lii^ht. 

2  Wavy  motion  iierceived  in  the  north-east  (only  noticed  at  this  time). 
5     Red  tinge  above  Arcturus. 

7     Streamers  forming  in  the  west.     Light  in  the  east  and  west  still  seen. 
9     Northern  arcli  very  intense,  especially  near  Capella. 

3  Northeni  arch  very  intense. 
7   1 5     Streamers  observed  ;  tinged  with  red  in  Perseus. 

7   17     Streamers  in  north-east,  reachiug  to  Cassiopeia  ;  red  light  still  above  Arcturus. 
-    iQ     Thin  but  intense  streamer,  leaching  a  point  between  Polaris  and  Cassiopeia. 


iHE  Royal  Observatory,  Greenwich^  in  the  Year  1882.  (Ixxv) 


Observations  of  Airora  Borealis  is  the  Year 


October  2 —  7  2 1     Streamers,  reaching  to  Polaris. 

ntiniied)  7  22A  Streamers,  reaching  to  Polaris. 

7  24     Still  red  below  Arcturus. 
7  20     Broad  streamers,  reaching  to  Polaris. 
7  26     Broad  streamers,  reaching  to  Polaris. 
7  27     Clouding  up  in  north-east  (clouds  of  a  brownish  colour).     Auroral  light  stretching  across 

from  east  to  west. 
7  29     Northern  arch  fainter.     Cloud  increasing  from  south-west,  tinged  with  light  as  it  approaches. 

William  Hugo. 


32,  November  17.  at  5   14     Bright  red  light  in  zenith,  fainter  towards  horizon.     The  mass  of  red  light  is  increasing; 
it  is  brightest  a  little  below  Lyra, 
f)    I  7     The  light  to  the  east  of  zenith  now  fainter ;  remaining  brighter  towards  the  west. 
6     4     Bright  streak  of  phosphorescent  light  (about  25°  long)  appeared  in  the  east-north-east,  and  passed 
over  a  little  above  the  Moon   to  the  west ;  it   faded  away  in  about  \  a  minute,  shortly 
before  reaching  the  western  horizon.     The  whole  horizon  from  west-north-west  to  north- 
east is  now  illuminated  with  bright  light. 
6    1 1      Bright  streamer  due  north,  extending  to  above  Polaris  and  remaining  visible  about  2  minutes. 
6   1 5     Well-defined   streamer   a  few   degrees  west   of  north,  reaching  almost  to  the  zenith   and 
remaining  visible  about  J  minute. 
After  6   i5     The  light  in  the  north  faded  until  about  6^.  3o",  when  it  began  again  to  brighten,  but  by  j^. 
it  had  disappeared. 

Fkaxk  Finch. 

82,  November  17.  The  Aurora,  when  first  seen,  consisted  principally  of  a  ruddy  glow  extending  all  over  the  north-west. 
About  o^.  00™  a  brilliant  arm  shot  up  from  the  northern  horizon  to  the  zenith,  principally  red 
but  with  a  green  vein  in  it.  The  rosy  colour  tlisappeared  soon  after  this.  The  principal  red 
display  lay  between  a  Lyra;  and  £  and  ij  UrsK  Majoris,  a  broad  band  of  light;  a  fainter  band,  at 
right  angles  to  the  first,  went  down  to  Bootes,  (a  Corona;  Borealis  shining  in  the  centre  of  it),  and 
upward  toward  and  nearly  to  the  zenith. 
The  gi-een  Aurora,  during  the  time  of  observation,  consisted,  with  one  marvellous  exception,  of  little 
else  than  a  pale-green  light  fringing  the  upper  edge  of  the  Loudon  smoke-cloud.  The  exception 
was  the  sudden  appearance  of  a  magnificent  streak  of  light,  which,  rising  iu  the  east-north-east, 
and  slowly  mounting,  seemed  to  follow  a  parallel  of  declination  ;  it  passed  just  above  the  Moon, 
and  sank  with  an  even  regular  motion  down  to  the  west,  fading  somewhat  after  passing  the 
meridian,  and  disappearing  at  6''.  5".  59^  It  took  about  two  minutes  to  cross  the  sky.  It  had 
risen  some  20°  when  first  seen,  and  slowly  increased  in  length  up  to  meridian  passage  ;  decreasing 
afterwards.     Its  greatest  length  was  perhaps  about  3o'. 

Edward  W.  Mal>t)er. 

82.  November  17.  The  aurora  was  again  seen  at  1 1^.  45".  The  appearance  was  then  that  of  an  arch,  with  faint  streamers 
shooting  upwards  a  short  distance.  At  u''.  Soothe  arch  had  an  irregular  sjiape,  with  brilliant 
streamers  reaching  to  within  a  few  degrees  of  the  zenith  ;  it  extended  from  about  north-north-east 
to  about  north-west,  the  most  brilliant  part  being  about  north-north-west.  .At  12''.  lo""  it  was 
scarcely  visible. 

J.  W.  H.  Pead. 


KOVAL  OBSERVATORY,  GREENWICH. 


OBSERVATIONS 


LUMINOUS  METEORS 


1882. 


Oxxviii) 


Observations  of  Lumixous  Meteors. 


Month  and  Day. 

Greenwich 
Mean  Solar  Time. 

Observer. 

Apparent  Size 

of  Meteor  in 

Star-Magnittides. 

Colour 
of  Meteor. 

Duration 

of  Meteor  in 

Seconds  of  Time. 

and  Duration 
of  Train. 

Length  of 

Path 
in  Degrees. 

No.  for 
Refer- 

June                 14 

10.45.  ± 

M. 

Venus 

White 

1   5 

Fine 

• 

1 

July                  6 

9.  58.  ± 

N. 

Venus 

Bluish-white 

2 

Fine 

2 

July                   9 

10.07.    0 

N. 

I 

White 

0-5 

Train 

5 

3 

July                 19 

11.47.    0 

H. 

' 

Bluish-white 

• 

Fine 

15 

4 

August              7 

9.  36. 00 

X. 

Jupiter 

AVhite 

. 

Fine 

12 

5 

August              8 

10.    4.57 

M. 

2 

Bluish-white 

0-5 

Slight 

6 

., 

10.  5i.  22 

M. 

I 

Bluish-white 

0-6 

.Slight 

y 

10.  59.  36 

M. 

2 

Bluish-white' 

0-4 

Xoiie 

8 

11.27.34 

M. 

J 

Bluish-white 

o"7 

Xone 

7 

9 

\l 

11.43.40 

M. 

I 

Yellow 

0-8 

Slight 

10 

10 

]\ 

11.  49- ■39 

M. 

2 

Bluish-white 

0-4 

Slight 

8 

11 

12.    4.27 

-M. 

1 

Bluish-white 

06 

Fine 

12 

12 

',' 

12.    8.58 

M. 

Jupiter 

Bluish-white 

I'O 

Fine;  3« 

18 

i3 

][ 

12.  12. 5o 

M. 

I 

Yellow 

o-q 

Fine;  2^ 

10 

14 

12.  27.  i5 

M. 

2 

Bluish-white 

c-6 

Slight 

8 

i5 

„ 

12.  3i.  43 

M. 

Veuus 

Bluish-white 

1-5 

Splendid;  2^ 

20 

16 

•> 

14.24.31 

X. 

Jupiter 

Bluish-white 

2-0 

Fine 

3o 

17 

August               9 

10.  13.52 

G.  &F. 

3 

Bluish-white 

0-5 

SUght 

10 

iS 

10.  13.57 

G.  &  F. 

4 

Bluish-white 

0-5 

Xone 

'9 

,^ 

10.  iq.  5o 

G.  &  F. 

+ 

Bluish-white 

0-3 

Xone 

20 

20 

„ 

10.19.54 

G.  &  F. 

3 

Bluish-white 

o'4 

Xone 

21 

10.  32.46 

G.  &F. 

3 

Bluish-white 

0-3 

Slight 

22 

., 

10.41.  5i 

N. 

2 

Bluish-white 

0-5 

Slisht 

12 

23 

„ 

10.44.27 

G. 

2 

White 

0-8 

Slight 

10 

24 

J 

10.54.57 

G. 

2 

Blui>h-white 

0-8 

Xone 

20 

25 

" 

10.  57.  12 

F. 

4 

Bluish-white 

0-4 

Xone 

26 

August             1 1 

9.  19.  i5 

X. 

, 

Bluish-white 

Fine 

i5 

27 

q.  20.  21 

X. 

3 

BIui>h-whitc 

Xone 

4 

28 

„ 

10.    8.49 

M. 

I 

Bluish-white 

0-6 

Slight 

9 

29 

„ 

10.19.    + 

-M. 

Jupiter 

Bluish-white 

1 

Fine 

20 

3o 

10.  20.  20 

F. 

2 

Bluish -white 

0-5 

Slight 

3i 

„ 

10.  23.39 

F. 

3 

Bluish-white 

0-7 

Xone 

8 

32 

_ 

10.25.  18 

F. 

3 

Bluish-white 

0-3 

Xone 

6 

35 

10.  27.  55 

M. 

1 

Bluish-white 

0-7 

Slight 

8 

34 

„ 

10.  31.59 

F. 

2 

Bluish-whito 

0-8 

Slight 

7 

35 

„ 

10.32.42 

X. 

3 

0-5 

Tntin 

36     i 

10.32.  So 

M. 

2 

Bluish-white 

o"4 

Xone 

8 

37      : 

„ 

10.33.    q 

N. 

White 

c-3 

Train 

5 

38     1 

„ 

10.  38.  55 

F. 

I 

Bluish-white 

08 

Fine 

39     1 

„ 

10.39.37 

M. 

2 

Blui,-h-white 

0-4 

Xone 

7 

40  ! 

„ 

10.41.48 

M. 

2 

Bluish-white 

0-5 

Slight 

8 

41  1 

„ 

10.41.54 

N. 

J 

Bluish-white 

°'7 

Traill 

i5 

42  1 

„ 

10.44.50 

F. 

1 

Bluish-white 

Slight 

7 

43  1 

„ 

10.46.    9 

M. 

1 

Bluish-white 

0-6 

Xone 

10 

44 

,, 

10.58.  42 

M. 

2 

Bluish-white 

0-5 

Xone 

8 

45 

„ 

10.  5q.  20 

F. 

' 

Bluish-whits 

OT 

Xone 

46 

II.     1.38 

M. 

Bluish-white 

0-8 

Slight 

9 

47 

„ 

n.    3.42 

F. 

I 

Bluish-white 

1-5 

Fine 

9 

48 

„ 

II.    5.    2 

M. 

>  1 

Bluish-white 

o-q 

Fine 

16 

49 

11.    6.55 

F. 

I 

Yillow 

0-6 

Slight 

5o 

,, 

11.    8.48 

F. 

] 

Bluish-white 

o"7 

Fine 

5i 

„ 

11.    9.  i3 

M. 

2 

Bluish-white 

0-4 

Xone 

6 

52 

,, 

11.    9.46 

F. 

1 

Bluish-white 

Fine 

53 

„ 

11.  i5.  14 

M. 

I 

Bluish-while 

0-7 

Train 

10 

54 

„ 

11.21.41 

M. 

I 

Bluish-white 

0-8 

Fine 

10 

55     1 

" 

II.  22.  20 

X. 

2 

Bluish-white 

0-5 

Train 

7 

56     i 

August  9.  1 

i\  Clouds  bi-^ran  to  up 

pear,  and  S( 

OD  ufterwunh  the  »k 

August  10.  Sky 

doiuly. 

AT   THE    ROVAL   ObSER\'ATOP.Y,    GREENWICH,    IN    THE   YeAR    1882. 


(Ixxix; 


Path  of  Meteor  througli  the  Stars. 


P!i;<scd  across  ^  Cygni  and  '^  Ciissiopeiiv. 

P'rom  direction  of  Polaris  pas.sed  near  a  Cepliei  alnicst  to  5  Cygui. 


From  near  ,9  Oiiliinchi 


piirallfl  to  line  joininsj  a  and  k  Ophiuclii. 


From  direction  of  S  Ursa;  Majoris  shot  across  a  point  about  i°  below  ;3  Ursae  Majoris. 

Moved  fi-om  direction  of  a  Androniedas,  passing  a  few  degrees  to  left  of  a.  Pegasi  towards  ^  Piscinm. 

From  (3  Cassiopeiae  to  a  point  to  south  of  ?  Cephei. 

From  a  point  midway  Ijetween  7  Audromedaj  and  p  Persei  disappeared  beyond  a.  Trianguli. 

From  S  Persei  passed  li.tw.rn  3  and  £  Persei. 

From  near  1  Pistiiini  .li-iipin  .nvil  about  midway  between  77  Pegasi  and  !•  Piscium. 

Appeared  near  L'a|)(ll:i.  ami  di-appeared  a  little  above  v  Auriga;. 

From  near  e  Persei  disappeared  a  few  degrees  to  left  of  ^  Persei. 

Appeared  near  7  Andromeda;,  and  disappeared  a  little  beyond  9  Persei. 

From  .direction  of  >;  Piscium  disappeared  a  few  degrees  beyond  t'  Piscium. 

P'rom  near  7  Audromedae  to  a  Arietis. 

Appeared  near  7  Andromedoe,  and  disappeared  near  (3  Persei. 

From  4.1  Arietis  passed  across  and  disappeared  below  the  Pleiades. 

From  direction  of  Aries  moved  nearly  to  ^  Ceti. 

'.  From  direction  of  7  Cassiopeia;  towards  |S  Andromeda;. 
!  From  ^  Andromeda;  towards  7  Cassiopeiie. 

Shot  from  a.  Pegasi  towards  7  Persei. 

From  7  C'amelopardali  towards  Polaris. 

From  Polaris  towards  ;3  Ursa;  Minoris. 

Passed  above  /3  Cassiopeis,  moving  towards  £  Cygni. 

From  about  midway  between  a.  and  7  Cassiopeiie  towards  7  Persei. 

From  near  Polaris  towards  7  Persei. 

From  a.  Andromeda;  to  a  Pegasi. 

Moved  towards  a.  Capricorni  from  direction  of «  Pegasi. 

From  direction  of  a.  Cassiopeia;  moved  towards  7  AudromedtE. 

From  direction  of  t  Ursffi  Majoris  to  a.  Ursae  Majoris. 

Appeai-ed  near  Polaris,  and  disappeared  neai'  Z,  Ursae  Majoris. 

Appeared  near  01  Andromeda;,  and  disappeared  near  a.  Andromedas. 

Appeared  near  k  Draconis,  and  disappeared  near  5  Urste  Majoris. 

Appeared  near  7  Pegasi,  and  disappeared  near  a  Piscium. 

Shot  from  direction  of  e  Cassiopeise  to  Polaris. 

Appeared  near  ,5  Andromed»,  and  disappeared  near  5  Andromeda;. 

Passed  between  Polaris  and  (3  Ursa;  Minoris,  moving  towards  3  Draconis. 

From  direction  of  Polaris  passeil  across  and  disappeared  beyond  /3  Ursa;  Minoris 

Passed  between  7  Cephei  and  Polaris  (nearer  the  former),  moving  from  a.  Persei. 

Appeared  near  H  Pegasi,  and  disappeared  near  /3  Delphini. 

Appeared  near  7  Cejdiei,  and  disappeared  near  ,3  Cassiopeise. 

From  I  Cephei  to  7  Cepliei. 

Passed  midway  between  Delphinus  and  7  Equulei  from  direction  of  Lacerta,. 

Appeared  near  a-  Andromedaa,  and  disappeared  near  /3  Andromedw. 

Appeared  near  ti  Pegasi,  and  disappeared  beyond  a.  Pegasi. 

From  a  Cassiopeise  towards  7  Andromedae. 

Appeared  near  9  Pegasi,  and  disappeared  near  9  Aquila;. 

Shot  from  direction  of  7  Andromedae,  and  disappeared  near  a.  Arietis. 

Appt-ared  near  Polaiis,  and  disappeared  near  /.  Draconis. 

.\ppiared  near  a.  Andromedae,  and  disappeared  near  ^  Arietis. 

.\|)l)(ared  near  ,3  Persei,  and  moved  perpendicularly  downwards. 

Appeared  near  jS  Camelopardali,  and  disappeared  near  «  Draconis. 

Shot  from  direction  of  3  Andromedae,  and  disappeared  a  little  above  a  Arietis. 

Appeared  near  7  Andromeda;,  and  disappeared  near  ^  Piscium. 

Shot  from  a  point  a  little  to  the  left  of  a  Persei,  and  disappeared  near  Capella. 

Appeared  near  ^  Persei,  and  disappeared  a  little  to  the  right  of  the  Pleiades. 

From  direction  of  ;3  Cassiopeia  passed  nearly  to  5  Cephei. 


(Ixxx) 


Obskkvatioxs  of  LuMiNoi-s  JIeteors, 


Mean  Solar  Tune. 


Appartut  Size 
Observer.  of  Meteor  in 

Star-Ma"iiinides. 


Seconds  of  Time. 


Appearauee 

and  Duration 

of  Train. 


Length  of  I 
Meteors    ,  „  , 
Path  ***''"^- 

in  Degrees.  I   ^"'«- 


October  2 

October  .3 

October  24 

Noveml)er  10 

November  .3o 


1 1.  2.5. +1 
11.24.44 

1 1.  26.  43 
ii.3i.o8 
H.46.  37 
II. 50.28 
II. 5i.  55 

12.  2.  19 
12.  6.40 
12.  i3.  27 
12.20.  3 
12.  21.  45 
12.  25.  17 
12.  29.  12 
12.  37.  27 
12.  38.  49 
12.  40.44 
12.48.  .') 
12.49.40 
12.  5o.  00 

'5.  27 
.  56.  5o 
.  59.  25 
I.  1 1 
.    3.  43 


12. 


II.    1.56 

i6.  17.  ± 

1 1 .  39.  3o 

9.  5o. 
10.  20. 
10.  40. 


>  I 

■Jupit 


>  .Tu|iit(ir 


Bluii^h-white 
Bluish-white 


Yellow 
Bluish-white 
Bluish-white 
Bhli^ll-white 
Bluish-white 
Bluish-white 
Bluish-white 
Bluish-white 

White 
Bluish-while 
Bluish-white 

Yellow 
Bluish-white 
Bluish-wi>ite 

Yellow 
Bluish-white 
Bluish-white 

Yell.iw 
Bluish- ivhite 
Bluish-white 
Bluish-white 
Bluish-white 
Bluish-white 

Yellow 
Bluish-white 

Bluish-white 


Bluish-white 
Bluish-white 
Bluish-white 


Bluish-white 
Bluish-white 
Bluish-whire 


0-3 
o'5 
0-8 
0-4 
0-8 
1-5 


1-6 
I 

0-7 


0-6 
0-8 

I  "2 

0-7 
o"7 
0-9 
0-5 
•■7 


Fine 
None 

Train 
None 
None 
.Shght 

Kine 

Fine 

Fine 

Fine 
Slight 
Fine ;   2' 

Fine 
.■flight 

Fine 

Fine 
None 

i^ne 
Fine;   4-5 

Fine 

None 
Slight 
Slight 
Slight 
Slight 

Fine 

None 
Very  tine  ;  3' 

Fine 

Fine  and 

enduring. 

None 

Shsrht 

None 


Sli-ht 
None 
Train 


August  11.  It  was  estimated  hy  Mr.  Nasli  that  the  meteors  were  appearing  at  the  rate  of  30  per 


AT  THE  KoYAi.  Observatory,  Greenwich,  in  the  Year  1882.  (Lsxxi) 


No.  fbi 
Refer- 
ence. 


Litli  (if  Meteor  through  the  Stars. 


Appeared  near  e  Cassiopeias,  and  disappeared  near  a  Camelopardali. 

From  near  a  Draconis  disappeared  a  little  beyond  ?  Ursfo  Majoris. 

Passed  abont  5°  to  left  of  the  Pleiadc.-;,  iiKiviiiL'  rrom  ^  Persei. 

Appeared  3°  or  4°  above  a  Pegasi,  nml  iiii>\,  .1  pnMllcl  to  line  joining  a  and  5  Pegasi. 

Appeared  near  48  Cassiopeia;,  and  iliMi|ii«  :iiril  nr.ir  ,5  Camelopardali. 

From  direction  of  a  Ursae  Majoris  (lisapije.uii d  a  little  lielow  ^  Ursae  Majoris. 

Appeared  near  7  Ursa;  Minoris,  and  disappearetl  a  little  to  left  of?  Ursfe  Majoris. 

Appeared  near  a  Lacertae,  and  disappeared  in  Delphinus. 

From  a  point  a  few  degrees  below  £  Pegasi  disappeared  near  %  Aquarii. 

Appeared  near  ,8  Andromeda,  passed  between  and  disappeared  a  little  below  a  and  ,8  Arietis. 

Appeared  near  ,5  Andromedaj,  and  disappeared  near  ^  Persei. 

Appeared  near  e  Cassiopeiae,  and  disappeared  near  5o  Cassiopeise. 

Shot  from  Polaris,  and  disappeared  about  4.°  to  right  of  a  Ur.sas  Majoris. 

From  a  Pegasi  disappeared  near  a.  Aquarii. 

From  direction  of  /S  Triangnli  disappeared  near  X  Arietis. 

Appeared  near  7  Persei,  and  disappeared  near  Piazzi  III.  5i  (Camelopardalus). 

Appeared  near  a,  Persei,  and  disappcaioil  a  little  to  left  of  Capella. 

Appeared  near  Piazzi  III.  5i  (Camplo]iardalus),  and  ilisappejired  near  Piazzi  III.  7  (Cassiopeia). 

Shot  ft-om  near  Polaris,  and  (li':a]ipeari'il  near  e  Draconis. 

Appeared  near  /3  Camelopardali.  .ni'l  .li-a|'iieared  near  Polaris. 

Appeared  near  7  Cygni,  and  (lisajiiiruivil  aliaut  3°  to  right  of  a  hyr^. 

Appeared  near  7  Andromeda',  .iml  ili-a]i|ii'ared  near  j3  Andromedse. 

Shot  from  direction  of  7  Pega-i.  |ia"( d  1h  tween  and  disappeared  near  1  and  6  Piscium. 

Appeared  near  7  Aiidromeda\  and  .li-a|i|icarpd  near  9  Cassiopeias. 

Appeared  near  ^  Audromeda\  ami  .liMippeared  near  a  A^^ietis. 

Appeared  near  a  Trianguli,  and  disappeared  near  7  Andromeda;. 

Shot  from  a  Andromed»,  and  disappeared  about  2°  to  left  of  7  Andromedae. 

Appeared  near  a  Trianguli,  and  disappeared  near  P  Arietis. 

From  near  ^  Cassiopeias  disappeared  about  4°  to  right  of  Polaris. 

From  £  Aurigae  moved  almost  to  the  Pleiades. 

From  near  X  Draconis  passed  across  a  Draconis  and  several  degrees  beyond. 

From  %  Cephei  to  k  Cygni. 

From  a  point  a  little  below  £  Cassiopeia;  to  a  point  a  few  degrees  above  and  north  of  Capella. 

From  a  little  below  )S  Camelopardali  disappeared  near  Capella. 

Appeared  at  a  point  10°  to  right  and  5°  below  Sirius,  and  moved  towards  right  on  a  path  inclined  to  the  horizon  by  an  angle  of 

[3o°.    (Sky  not  clear.) 
Passed  midway  between  y  Ursas  Minoris  and  a  Draconis,  and  between  d  and  1  Draconis. 

From  near  a  Draconis  towards  ij  Draconis. 

Shot  from  a  Draconis,  and  passed  about  3°  above  <  Draconis. 

From  direction  of  /?  Orionis  passed  a  little  below  e  Leporis. 


Geeenwicu  Magnetical  and  Meteorological  Observations,  1882. 


